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Virginia C. Shipman

.

This volume consists of a series 6[ technical reports cn each of the
individual test weasures administered‘in bﬁth Years 1 and 2 of the Léngitudinal
Study of Disadvantaged Children a;d Their Wirst School Expe?@ences. Eacﬁ !
report includes 1) relevant backg:ound inforﬁ;tf35“éoncerniﬁg the task's ‘
purpose and related research findipgs; 2) general task description and- . '
administration pfocedures, including training cautions where appfbpriate;

3) scoring and, where necessary, coding preredures; &) score properzies as
revealed in various internal anai&ses; 5) aample‘pe:formanc;. including
Jdescriptive information by thr?e-month age groups and sex for §he totgi'

saﬁplé tested in Year 1 and.in Year 2, anq comparative analyses fof\fhe
loﬁgttudinal sample (those cﬁildrgn tested in both vears of tb; study);

" 6) 1nfofmation bearing on construct validity; that is, the task's con&ergent
and, where possible, discriminant validity. the extent to wﬁiéh the measure
has.the same meaning in Year 1 and ;ear 2, the similarity of meanin;‘across

S \.groups (f.é,. SES), and 7) discussion of methodological aspects affectthg

valid assessment (e.g., reliability, item characteristics, irrelevant measure-

ment difficulties and gﬁprépriatencss for fiéld use). ‘

The purpose of this introductory section is to provide the necessary
context for interpreting tﬁese separate reports, It presen.s an overview

of the project and ; brief description of the study sample and data collec-
tion and angiyuin procedures relevant td thesc Treports. The 1n§£v1du¢l
téchnical reports offer particelar information insofagy as sample composition,

L]

administration and results are unique to the measure {n a given year or site.

—

- .
A more detailed description of the sfudy, including théoratical rationale and
neasurenment consideraticns, appears in Project Report 68-4 (ETS, 196B).

IToxt Provided by ERI
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Some of the trirical design and logistic problems are also elabdgated ig

the ETS Urochure (RM~69-6) “Untangling the Tangled Web of Education' and

-
. “\.

ETS Project Report 69-12.

‘Given ths breadth of study questions beiné adaressed, 1t should
be noted that many instruvments that were given during this same period

are not included in thilcxepcrt--i.e.. pareht interviews, mother-

chila: structured interaction tasks and, for ti.ose children aitending
;) preschool pregram in Yaar 2, observations of teacher-child, peer and
child-material interactions, teacher and Center Director quastionnaires,

‘and teacher ratings. Also, those teafs administered for Ehe first time in

Year 2 are not described.
] .

Overview

Tge ETS-Head Start Longitudinal Study'was originallf concefved as aﬂ
assessment of early éducation es it affects the cognitive, personal and
social .development of the young child. As an {nherent part of th’s assessment, '

the study'wi?,designed to describe and, 1f éosq}ble. evaluate the environ-
ﬁén;al ;nd Shckground variables that moderate and influepce the;e asnoeiation;;-

The age range chosen for study'was the developmgntal span. of approxi-
mately four through eight years of age--or from two 'years prior to bﬁtrance-

. ’ . ' .
into first.grade througﬁ ~ompletion of thiré grade. Tir1s period is thought
tn be particularly 1mportsng because it 18"3 time during which many.abilities
" consolidate and the child makes the soclal transition from fami{lfar home

surroundings to lpe world of school, peers and unfamiliaf;adulpa. Thg first
data were collected during the spring and summer of 1969 on oyer 1800 children,

the majority falling between the ages of three years nine months (3-9) and

four years eight months (4-8). All were scheiuled to ba.enr&llqd in first

1

EKC_ o | Co
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grade in the fall of 1971. Daty colle tion ¢ ¢ man. of these children

. .

and their families, communities and.schools is planned-to continue through

- . '
.

spting of 1974, R
The study population was identified and informatison was gathcréd
. e . -
prior to the time when the target children were ¢ligible to enter a Head

.
-

Start program. Decisions about sending or not sending children to Head )

N -

Start or kindergarten were therefore made without our intervencion by the

-
parents involved, after the study was underway. Thus, given lack of |
. N

PR . ’ - ]
control in assigning children to "treatments® or programs, prior infortation

i

(basecline data) is used to assess the comparability of children receiving~

different treatments. By following the same children over a number

of veats, the comparability of beginning grade school experience for both

/ " .
ead Start -and non-Head Start youngsters--e.g. the degree to which primary

grade curricula are ¢ongruent with and capitalize on the child's prescheoul .

experiencep-can also be assessed,

.A longitudinal design also affords the opportunity to ;tudx\variables

~.
1 - -

which Might be expected to have long-term rather—tﬁan shurt-terﬁ‘effmgts.

Such a strategy has potentia? value for educational and social plannping,

A

theories of child developmert and development of téchniques for assessing .

vecung children and their environments,

Sample Characteristics : .
L4 .
Four rcélonally distinct communities were selected which 1) had 3

sufficient number of children in school and In the lead Start program,

2) appeared (easible ior longitudinal study givén expressgﬂ community and

school cooperation and expz2cted mobility rares and 3) offered variat:ion in
+ - - 4

preschool and primary grade experiences. The study sites chosen were

O




/ ’ - - ;
T , «
o - ’ .

;ggléeJ;Ly, AIamea; Pnr:landi vregon; St. louis, Missousi; and Trenfon,
Ywew fersev. Within ;hese communities, elementarv schou] districts with a
substantial proportion of the pupylat}an eligible for Head Star:t were
selected for participation. For tne most part, schools fn target districts
are ISkated near Head Start centers. It is in‘these schoal districts thé?
the sample is expected to be enrglled by gher.grade. {n the fall of 1973,
Iﬁjeach school district an attempt was made to ihclude all chlldreﬁ of

approsimately 3 1:2-tod4 1/2-years of age in the initial testiﬁg and data

‘collection of 1909, although some children were excluded fryk the sample

.

(e.g., children from families whose primary language was not English, and

those* with severe physical handicaps). — ¢ .

In 1969 mothers were intervicwed and childrer tested prior to their

enrollnent in Head Start or any other preschool program; in 1969-70 these

.

measures were repeated and cxtensive observation of those children agtending

preschool programs in Portland, St. Loufs and Trenton took place. 1In Lee

.

County, where Head Start is a kindergarten levelxprograécvzaggﬁef verslon
’ t
of the test hattery was administered. The following ie an overview of the

salient dempgra,hic cha-acteristics of the In{tiail four-site fanmple (for

»

J4 more cpmpleie description of this populatlon»the reader is referred to
- . . r
Projeci Report 71-19 [Shipman, l97gJ): : —-

" 1. (At least partial data were obtained for a total of 1875 children.
. However, the nuiber of subjects at each gire varie;.~with Led
County and Portland togé;her-constitutﬂng 60% of the Bampie.
2. The sample {s 62% black. | ;
3. Boys make up 53X of the aaﬁgle. For tﬁe four sites they compose

. v . .
54.5% of the black sample and 30.5% of the white sample. .
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4. For the thtve sites ffi which chi.dren had Lhe apportunity to
attend Head Start in Year 2 of the study (1969-70), 3...Z ot tne
. sample attended éead Start, 112 attended other preschool programs
and 51.8Y had no knowr attendarce in Head Sturt or clﬁc; preschood
e programs. In Lée GCounty. wheré Head Start is a kindergarteo fevel'
prograu, 41.77 of the inltial sample attended Head Stai:, 19.17
attended other preschool programs and 39.3% had nc krowa attendance
in Head Start or other preschool programs.

.

5. Substantially more blacks than whités atiended Head Start. Whil

this varies by sf{te, 4n the ;otal sample, only 5.1% of the children
L 4 tvho attended Head Start are yhite.
6. (The pérents of the white children generally have had more vears of
formal .educatian than the black parents, except in St. Louls wheré
+« the reverse :; true. .
7. Although the lathers of both blagks and whites ;gnd’tq be in blue-
cofllar positions. a disp;oportionately large numbgr of blacks are
. °
8o classified. b
#.  Yducational and occupaxionalfdota vere obtaing& for.substantially
. fewer fathers than mothers. Moreover, the percentage difference
between‘thﬁ numbe¥ of fathers and the number of mothers for whon
data were obtq&ned was éreat;} for blacks than for whltes. and for

children who attended He;d Start thar for ~thers. |
' The Year 2 s;mple {ﬁcluded cﬁkldren froa four sftes: ‘Frentun. Lee 7
County, Portland, and ~t. Louis. As notcd 'earlle't'. duri.ng Year Zvdata-
gathering procedures \Jyn.lLee County were _limit‘;d to a fraction of the test
battery due primarily to limited resources and to the fact that most of th;
"ﬁs'ﬂren in Lee Cqunty were not enrgiled in preschool progr;ns until the

‘ e

- \
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third year ¢f the study when Head Start was available. Data from this
sfte have, therefore, been included onls for tasks where appropriate.
The comparati.e analyséa that follow are confined t. the *longicudina’

&

fulfilled inizial guall{“ications

- -

sample, that is, to those children who
for inclusion {n the studv and about whum at lcast c1¢ ur t of test infor-
mation had been collected In borh 1969 a.d 1970. Thus, this population

is a subséméle of the indtial four-sfte sample described above and reported
in Project Report~71-19. The three-site urban longitudina® sa~le fonsists
of 820 children (427 childreq were ween in Lee Countv,gn the abridged test
battery, 418 of whonm yere longtzuding] subjects). ?p scie casey data for
these children arg incomplete. As .an be seen fn Figure 1, there are some
fairly jubs!antial differences (n sumple sime by . The Portland childreg
constitute 50.2% of the urban longituwainal aamw;le, wmeregs the T aton and’ -,

St. Louis sites comprise cnly 33.47 amd 16 4% of this sampie, respectively.

. In cohtraét to the init;al three-srite urban sample, Portland and Trenton

~ represeﬁ; higher perceqkages of the 1ongithm1mak sample (50.2 va. 45.7 and
33.4 s, 33: rqugctively), whereas the per:entape of Sr. Louis subjects is
less (16.4 vs. 21.3), due to the much greiter sample attrition at that gite.

_Some of the majo;‘d@moéréphic characteristics of this thre~-site urban

songitudin il samplé are presented below, indicating d{sprdﬁbrttoualities
. ‘
of single and multiple 1 musi.ications. (See Table 1 for the numher of
T
L]
subjeuts cross-classi(ied by sex, race, preschool attendance and Head Start
-

eligibility.) It shculd be recognized that the investtgators regardgrhese

charactérist!cs.as demographic varlables only and discourage simplistic or
’ . - ‘
stereotypic psychological ftnterpretatic ' of these blological:and cultural

> Q. .

statuses. . ’ . .

ERIC
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Vigure |

‘&;hﬂdren fn Fach ﬂ/lt-.' (lassifled bv Race, Sex, Preschanl Attendance and
Head Start E]iglhi!i‘v

¥ (Year |-2 Longitudinal Urbar Sample)

. PORTLAND SY LOUIS TRENTON TOTAL
325% /" w 209% 15 7%
(134) (28)
RACE
675% 791 %
(278) {t08)
46 8% 49 3% F 46 4'/ 47 |°/. .
(193) (66) (127) (386)
SEX
- 532% - 50.7 % 3.6% 52 Q%
. (219) (68) (147) (434)
43.7%
: 37.6% 30.5% PS. 45% “20’ .
usm (41) / (6) . 38.5% -
~ © (3 5
PRESCHOOL ‘{’Bg‘," (216] 14.3%
ATTENDANCE 16.8%
A ———— N (46) °
a6.6% . 65.0% 395% a7.2%
. ' (i92) L (87) ' uoa) : (387)
. Note,~~HS = Head Htart; I'* = other presc lwnl'pru;:)'.u'nJ NK = no knawnjresghool
LW )
48.5% ) =
33.0% . 37.7%
(£5) 39.4 % o
(136) . . uoe) (309
HEAD START EUG E'-‘G ‘fq‘;’;
EL'.@’B'LI‘I_Y_ 17.2%
(235
a"z;’-
4 44 5%
N {122)

. Note.-~IND = indetermtnate economic eligibility for Head Start.

»
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3-Site Urban longitudinal Sample, (lasstfied by Sex Race,
Preschool Attundan.e and Head Start Lligibility (Year 1-2)

e e e —— —
Rouvs Girls
white Blaclk White Black Total
—_— e e o
Flig. 13 98 o] 78 197
Head Inelig. 14 9% 1 47 Co27
start .
Indet. 5 .26 6 26 63
flig. 8 47 12 31 98
No Known v
Preschool Inelig. 32 45 L4 43 164
Program Indet. 7 20 8 19 54
Llig. { 8 0 5 14
Other v
Preschool ZDEIig. 19 29 16 . 25 BY
Program Indet. 0 7 1 6 14
Total 99 335, 106 280 820

There are, as indicated, a number of disproportionalities in the various
classifications of importance: 1) the Portland sample constitutes 50% of the
urban longitudinal population, 2) there are three time® as many hlacks as

Ny "

whites in the sample, 3) 53% of the sample are b vs, 4) 61;5%'6f;the children

attended preschool programs, 5) a substantially greater percentage of Head

Start children are black, 6) approximately two-thirds of the white population

(vs. approximately half the blaek families) are ecunomically ineligible for
Head Start, 7) a substantial percent (54.5) of Head Start children are boys,

8) the children in St. Louis are two monthS(older than the Trenton and

Portland children, and 9) the mothers of chtldren in Head Start have over

two years less formal education than other mothers.
Differences in the number of children in various classifications is a

necessary part of the t&pe of design used in the study. It would inevitably



@
\

~9-

.

- be inpossible in such a study tc identify ard select equal or proportional

.

cell sizes because of the very large number of classification variables;

but even if the number of classification variagbles were to be kept small, E
the differential attrition over th%‘life_of_the study would still result

KV

&lean unbalanced sample. Such disproportionalities complicate interpretation
A ’ .

\ -~ ;

. . /
of general means, for.one must be concerned that an apparent effect is not

due to important differences among other variables that are not cancelled

out in_conputing a general mean. Consequentlyz there is.a need for caution
in the interpretation of analyses since:any‘factors_assqciated with demo-

graphic characteristics are disproportionately reﬁﬁ%sented. Of the dispro-
porticnalities enplicated above, three appear pafticaia}ly critical for the /

5 /
comparative analyses of -this report: l) the” hygher representatloa of_Bortlanf

ch/;dren in the sample 2) the\confoundlng of race and socioeconomic status ag

3y

1nd“cated by the higher percentage of 1ne11g1ble whites and by the lower

‘educatlonal level of black mothers, and 3) the disproportibnate nurber of

"blacks in Head Start programs.

Data Collection Procedures

-

. . - Le ;
Community support and participation were essential if megningful,

useful data were to be obtained. Community leaders and administtators
R )

B . 7 ) 0 ’ - . "-
were consulted, and written 1ntents_(not merely consents) to participate

seevoy . in the study here sent to’ETS by both commurity agencies and local school -

el j s

boards.-—Fleld operations, were, prganized-around‘TocaT‘Staff‘wHé“serea'as

-y

s
coordinators,iinterviewers, testers and observers. Durlng the first

'21
year of the sthdy, ETS Princeton staff assumed a major problem—solv1ng

role. By the second year, local technical advisors were hiredto serve in '.ﬁ

multiple capacities——~advisors, monitors of data collection, and'pub%ic

ERIC ~ | ' - ;
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°

. . relations officers. In this way, through the hiring oﬁ as many local

/'.

people as possible, study control and support stemméd/mo:e;aﬂ& more from

the céﬁmuhity. i
( In Yéar 1" the first éhase of data coiiect}éﬁ; ﬁouseﬁold éanvassing'
, . " - s,

. and parent iﬁtérviews, was subcoﬁtracteavsp”ihe New York. firm of Auditsj',
) and Surveys (A&S) by ETS. "A&S' task waé/first to locéte.all eligible

children within the geographic areas being studied and then to complete

< /

a 90-minute interview with each child's mother or mother surrogate.
[ . I ) | A

Interviewer supgyvisors and the local coordinators worked in close
o - '

- . cooperation and,. where feasibie, shared the same field office. (For 1
. \ . » a

- ¥

detailed description of intervf%wing procedures, including discussioh of

.t

. ' e e .
some of the logistical problems ghat arose, the reader is reférred to
h s

Project Report 70-20 [ETS, 1970].) | _ T

The second phase of data collection emphasized individual teg;ingiﬁw
. - : ) ' Py kS 5

co " " To this end, local women were preselected by the local égordinator prior

. to the arrival of the ETS training team. Although the usual educatioﬂal

e cre@gntials were not required, previous work experience with young c¢hildren

and the ébilitfytd read well and speak with ease were highly desirable.

Most ‘of the trainges were housewives who had limited work experience,’

o ~

‘and- most were black.

“ ' .

Once traiping and' evaluations were complete (approximately.4 weeks),
each éenter operated dne or twélweeks‘more for a Hry.run with'é traiﬁér
from Er8' Princeton office remaining at sach center to provigz‘general
'assiStance and additional testing instruction. After actual testing began,
monitoring éficenter operations (except at Trenton) was asspméd by ETS

' : regional office personnel with the assistance of Princetgn office staff}
., : ..‘.‘ . .‘%
staff_itsélf monitored Trenton operations.

) ] DR .
o the Princeton office

"

O

Aruitoxt provided by Eic:
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) RN R ' ’
%@ . . Since most instruments were not off-the-shelf tasks, and also had-

" never been given by paraprofessional testers, it was important to allow

for the flexibility of refining test manuals, formats and.procedures to

\

facilitate actuallfield operations. To this end, the first two sites

(Lee County and Portland) were used during training for continued

-~

simplification and clarification of testing and scoring procedures based

. on trai?er and trainee experience and suggestions.

/ t

S%milarly, the grouping of. tasks into batteries had been arranged to

take into congideration the-need to balance type of response (active vs. *~
, . . “ - e, .
. passive, v%%bal vE. nonverbal), to maintain constancy of. certain sequencing
. £ e ‘
(e.g., Johns Hopkins Perceptual Test before Matching Familiar Figures,-

-~

since the former involwes practice on the responses demanded), to offer
' a variety of stimuli, and to‘proyide‘the child with something to take
. home each day (a photograph, bag of toys, -coloring book, Teotsie Roll).

v In addition, the batteries also had to be representative of the various

[

domains. The first week of dry-run cases in eaclr §ité piloted the
adequacy of the sequencing. After experiences in the first two sites,

.

minor ‘adjustments were made to-permit more equivalent testing time d;d level

of test administration difficulty.across batteries. Trainzes and-

- trainers were encouraged to discuss the merits of the various modifications,

v

and not until it was time to test actual sample children were procedureé\

_stabilized for final production of manuals and answer sheets.‘ From such

‘cogperative efforts were derived not only more adequate measurement

techniques, but also valuable community-based feedback on research pro-
cedures. (Table 2 shows-the final orde@ of’thgfgésés in the,Year 1

.
o

batteries.)

- R - v -

’, . .- ' \




4
S -12-

Table 2

The Meaéures and- Testing Sequence Used in Year l;’u
e

— o

Estimated Time
{in minutes)

Day 1 )
*First-Day-of-School Qdestioh (mother)

i 2

*Mother-Child Interaction Tasks: s

Hesgs & Shipman Toy Sorting Task. . 15
Hess & Shipman Eight-Block Sorting: Tabk - 30
Hess & Shipman Etch-a-Sketch Interaction Task 15

Motor Inhibition Test:- . . 16
#*%ETS Matched Pictures Language Comprehen51on Taek I © .5
Batterz A ]

Preschool Inventory (Caldwell) .. : 20
#hyigor 1 (Running) . . . . . R 3
**Sponte 1eous. Numerical Correspondence e . 0
**Massad Mimicry Test I . . «.. & « « o « v « o . 0 . . 12
**TAMA Genéral Knowledge I . . . . « + « « & v o « « « 5
*xRisk TaKing 1 and 2 . . .+ « « « « « o o v o7 .. 20

\ Picture Completion (;/JPPSI). P 5

e Coe . . .
Battery B - . R -

_Sigel Object Categorlzlng Test « o « « . . . ou 20 {/f“

" Mischel Technique . . . ce e e ' . 2

Johns Hopkins Perceptual Test e e e e e e . 10 /
*%Qpen Field Test . . . . : che e e e e e 10 .
**ETS Story Sequence Task Part lﬁh . . 190 °

Seguin Form Board Test . . . . . . . . 10 ;

Matching Familiar Figures Test : 15..

' . _— A
Batterx c . T .

' leatlon Time . . . C e e e e e . . 16

' #%%Vigor 2 (Crank—turnlng) e e e e e e e e e e 2
., Brown IDS Self~Concept'Referents Test . ! . . . . . % 10 '

"Preschool Embedded Figures Test . . . .. 15

Children's Auditory’ Dlacrimlnatioq Inventory o . - 10

. Peabody Picture Vocabulary Test, Forms A & B. . 15

**Boy~Girl Identity Task . . . % . . . . .. e e 5

*¥ETS Enumeration I « « « « « « o « o « o . S .. T

[ 2

*Not 1ncluded in this series of technlcal reports
**Tests developed for ETS~ Head Start Longitudlnal Study.

S
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x L . Tegting center§¢ﬁére loca%bd in churches or”com@gnity recreation

. facilities in or near the districts where the children lived, Each
k I g
‘ . ¢’

. L _ :
center provided at least six individual testing rooms or partitigped spaces

" PERC S
s

and a larger play and rest area; most also included kitchen facilities.

v
,

« -*" Each center%ﬁoperatigg five days a weeK, was staffed by nine persons--—

a center supervisor, a play-area supervisor, a driver, -and six testers--

S . with eaeh child being scheduled for -a four-day testing éeqﬁence, usually.

- - .

{ ) : of 1 1/2 hour hUration daily, and the fifth day scheduled for makeups.
1 o ' . T °

A rigid schedule was not always pgssible or desirable, however. For -

- - ’ . ’ y N
example, centers sometimes operated in the early evenings ard on

. . ' . 4 . .
Saturdays for the ceonvenience of working mothers; if necessary, staffs

>

were transferred to new locations to accommodate the children in other - 3

¥

school districts within a community; .and in the tésting situations,
'..;" ’. 4 rs ; - . ~

) . . . . . . i . o r N . . , .
. testers were ‘instructed tos-wait until the children‘were ready, with breaks
. - . o - t
taken when necessary . 0"

"While training[procedures in Year 2 were-not substantially different

- from thosg in Year 1, except that Princeton staff trained local personnel

i

. to assume maj training responsibility, certain task modifications were

~ Y

, S & made. ,For<é%§mples the Peabddy Picture' Vocabulary Test was modified to
e . ‘-\‘ } .. . o

\ ‘ -

'maké_thg items more meanzﬁgful for the population under stﬁdy in terms of

. FAT racial and regional characteristics and activities pictured. The Sex )
) Role Constancy Task was renamed the Boy-Girl Identity Task, a‘title léss

controversial and less technical. Wording in manuals was ,further simplified,
P . R Q -

format made more uniform, and special, comments referring to frequent errors

-

&, . & ) .
c ' made in administration: and recording included whenever possible. It should be
i ¢ noted that most Year 1 tasks remained essentially the same in Year 2.

Aruitoxt provided by Eic:



O

N

: o
LGS

Identical;items,';dministration procedures and iﬁsthCtions tB ﬁpe chiid
R ¥ . s . . .
were used; quificationS'introduced served primarily to clapify tasks to
the teégérs, ghﬁs fgcilitating %rainiﬁg, ahd;'ﬁope?ully; increasing _ ~
similarity gf testng ﬁrocedure; gcfoss testers aﬁﬁ sites.,

[

The ohly diffé%ence,in testing procedure .in Year 2 was the reduction '
to a three-day battery (see féble'B). Since only one mother-child intef-

s,

action task was administered, it became a component of one of these

:4 . . ) e . . -~ , ' "’\!
batterigs. Each t®ster was therefore trainéd on one battery and children
I3 -

-

were randomly assigned to a<battéry sequence. Since‘parent interviews were

. . 7/
also being administered by ETS at the testing center, gome testers were

also trained as interviewers tb supplement those women specifically assigned

-
'

2 %, M 2 3 P . ¥
to each center as 1nter£1ewers. /3 noted earlier, tohizre “tas increased
! ‘ A :

L

monitoring provided by the hiring of -a localﬁteqhnical,diréctor,

Considering the scope and innovative®nature of the study, data
- . L .
collection during the fi¥st two .years went sufprisingly well. Problems
. : . <
arose, of course. (For a discussion of some of”these problems, the reader .

is referred to Project Reports 69=12 and 71-19.) Despite thelmany diffi-
culties encounteredy, the sﬁﬁdyA@onfinued operating and réliable{data were

collected during these*fit%ﬁ“tWo?yeérs.

o

©

Data Processing T,

Various processing operations required for Year 1 and Year 2 child

- 'test data in¢1ﬁded scoring and coding of the raw data, construction and
. : ] N

maintenance of the data base, and the design, programming, and execution

of various.internal and cross—domain analyses. Many of these ahalyses

will not be discussed in this report. Some of these, the initial descrip-

tive analyses of instruments and. structural analyses of the Year 1 and

.
.

'

-



-15- -
g s _ ' Table 3
& The Measures and Testing Sequence Used in Year 2
- ' Estimated Time
(in minutes)
Battery A D
) First-Day-of-School Question (mother) . . . . . . . . . . . .5
Hess and Shipman Eight Block Sorting Task . . . . . . . .. . 30
. *igor I (Hopping) . . « v ¥ « & « vt 4 4 4 b e e e e . 5
. *$tanford Memory Test ., . ... « « & & & .« . . . o ST 10
Boy-Girl Identity Task *. . . . . . . ... . T e o e . 10
Chiddren's Aud1tory D1scr1m1nat10n Inventorv e e e e e 10
Rest-Play . . . N e e e e e e e (5)
. Preschool Embedded Figures Test e . 15
**Motor Inhibition Test . . . e e e e e e e e e Wl 10
ETS Story Sequence Tasks, Pa:ts l & 2 e e e e i e e e .20
Massad Mimicry II . . . & .+ & « & & & v & & o 4 2T e e e 10
Risk-Taking 2 . . . . . « ¢ « v « v o o 0 o e 0 a0 e e 5
Battery B
. Sigel Object Categorlzlng Test e e e e e e e e e e e 20
. » Vigor 2 (Crank—turning) . . . « « « +v o o0 4 0 4w o4 4 5 T
L ) Fixation Time . . .+ % # « « « + & « + c o 2 2T 0 00y 20
cat : *Naming Category Instances . . . . . . 4. . . o .0 o0 . 15
Rest-Rday . ... . . . : : D e e e e T (5)
**Peabody Picture Voc. Test LTS Ad catlon, Forms A & B. ". . 20
Spontaneous “Numerical Lorrespondence B
: : _ AGUMPZOOKIES « + v+ 4 v e e e e e e e e e e e . e 25
& I Seguin Form Board . . . ... - e e e e e e e 5
*¥Brown IDS Self- Concept Reterents Test T 15
Batterz Y ,
. TAMA General Knowledge Test II . . . . . ¢
**Cooperative Preschool Inventory (Caldwell) A ¢
»~ Form Reproduction . . . . . . « . . . <. . . .. ..; « . .5
~ Mischel Technique . . . T 2
s **Johns Hopkins Perceptual Test T S 15 -
*XETS Matched-Pictures II . . . . . . . & « « « 7w v o otuc 10
S Open Field Test . . . . « ' ‘ S (10)
e *ReABvart Redundant Cue Concept Acqu1s1t10n Task e e e 15
‘ *Social Schemata . . ;™. T
- #*Matching Famlllar Flgures Test . . . .15
*AEnumeration IT .« v . v vie e e e e e e e e e e e e e ~5 T
' *Spatial Egocentrlsn Task T L PSPPI RS

*These tasks vere adm1n1stered for the first ‘time in Year 2 and will be
g o described in later Teports. _
*%Also administered Year 2 in Lee County.~ : : & &

AEERE . @ bl
Ve o

o
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Aruitoxt provided by Eic:
. . .
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Year 2 test batteries were reported in P:oject Reports 70-20, 71-19 and

A
~

72-18; some were useful as preliminary analyses described in this report

but are not of sufficient general interest vo be reported in detail; and

\
\

some will be reported in greater detail in future reports. A detailed

account of the design and prepafation of the data base is described

: v
elsewhere (PR~70-20 and PR-71-19).

Coding .. g - : . ’

>

Typically, data were coded by one person, checked in detail by a second,

[ A

then spot-checked prior to keypunching. Where appropriate, a reliability

check was made by having a small part of the data coded independently by \”

“ £ - 4
two coders. Each answerrsheet was checked for tester error in administra-~

tion (e.g., allowing the mother .to be present, or incuf%ing'interruptions &

on the Fixation Test within a sequence), for recording errors (e.g., not

rounding to .2 second on timed tasks or not circling the final response of a

I3

multiple response), and for comments that might affect the scoring. Given
. R . . . . .

the inexperience of our testers, considerable time had to be spent preparing

the data for coding. Such time, however, was valuable in_providing greater

familiarity with the actual responses,m%de to a given task and clues to

understanding the processes involved. . (.

oo
" Analyses of_Individual:Instruments_' ‘ : . \) T

In*addition tdfbbtaining descriptive statistics on derived scores by

.
©

age, sex, race and preschool experience breakdowns within and: across sites,
l: . - . N .- N
supplementary analyses have been run on all of the.,instruments involved in

thié‘fepdrt: Since instruments differ wicdely in content, style and

°

- presentation, a wide variety of internal analyses were required. For all

*

scores that were composites derived from. right-wrong items,rtabies of item
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difficulty, biserial correlations of the items with the score, and KR-20

reliability coefficients were computed. For other types of cogpd§ite
scores the alpha coefficient of reliability (KR-20 for dichotomously scored .
items) was computed. Other secondary analysgs were designad by researchers

responsible for particular instruments, using such téchniques as analysis

B o

of variange, product-moment correlations and partial correlations, regression

e . fal
and factor analysis, reliability studies for scores, scorers, and testers,

contingehcy tables, frequency distyibutions and percentile tables, and

several non-parametric rank statistics. Many. of these secondary analyses

-

involved transformations of variables, including logarithmic transfor-

mations of several positively skewed time scores. The common purpose of

\\r'\ N
Y 4

these internal analyses was to derive and evaluate®comprehensive scores -’

s - . ° ‘

®which would represent as well as possible the total information in the
- « " e
test. C . . . s ‘

In the analysis programs, as well as in the file maintenance program,
label checks, data checks, variable checks, program chécks, and ‘input
control-card checks were all carefully planned to prevent the.possibility

1 2 2 0 . '
of incorrect use of data, labels, or programs in a given computer runl.

t ¢ .

Structural Analyses ) -

Missing data Peatrson product-moment correlatipn tables were constructed
for every variable that.was placed on the merged file. "Correlations were

run for the total sample, and for critical breakdowns such as sex,

g \\Q //ﬁfeschool experience, SES level, site, and for subclassifications based
5

ERIC

Aruitoxt provided by Eic:

upon interactions among these main level factors:
- N .

Before, using factor analysis techniques,it was necessary to reduce the

total number of variables from all the instruments, which was apﬁroximately

.
“ . - R ’ "
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300, to a manageable (and meaningful) subset: The reduced subset was

- l‘
14 \

selected by eliminatiné unreliable yariables,\subscores and other logically\
dependentvmeasur;;. 'In those cases wnere,two %r more scores from a given
instgcment were logically distinct, not expefi;entally intefdependent, and

_ , | . '

fiot very highly eo;relateQJwith one anofher,sevéral scores from an

\
\

.instrument_were included.\\\7 o
In addition, each variable in the strnctural\analyses'nas submitted-
4 | .
as a dependent variable in two sepagatexﬁets of A&?VAS. The first used ‘
age, sex and SES ievel as indenendent variables, aéélyzing data eeparatel§ ”.

\

@by year. The age data were divided at the median in order to obtain an
‘ N . ' o \\

"older! and a "younger' group. Grouping subjects by3pother's edudational

level proviHedf;”angh index. of socioeconomic status;% The groups consis-

ted of subjects wﬂgéb mothers had less than 10 years eghschooling, at

least 10 but not more than 12 years of schooling, and_npre than 12. years
e L.

of schooling. To compare data ébross years, data fon szbjects tested in

both years were subjected to rebeated«meaSures ANOVAS. Since the testlng ’

schedule in Year 2 led to some shlktlng of subJects between the younger

-

and "older" categories, no Year_1~Year~2 comparisons of the age data could
-he made. . However, as there was little sr nc shifting of subjects bétween
SES or sex subgroups, these data could bevsubjected to repeated-measures

analyses of variance performed on their combined Year 1-Year 2 data. The

results of these analyses of variance and the results of all the above

’

kanélyses are répofted in each of the following technical reporfs. It

should be noted that the _ANOVAS performed separately by year included all
2

11bJects having any test data in both vears, While the repeated-measures -

ANOVAS required §s to havé been tested on the same tésk in both years.

Thus, the Ns for the repeated~measures ANOVAS are slightiy smaller.
Q ° . T e . ‘ . ’ -
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(%@ N Comments

oy

-The initial study. report (ETS, 1968) specified a wide.varieEy of
g - -

measures that we felt would help us describe more adeqdately the-compléx S,

‘intefreiationshipS'and-struéturé of'ch;ldrenréiébilities‘and chaEACFefistiqs

over'time and enabie ué to tease qpt“fﬁéir interéﬁgibn effects withd

particularvprescﬁdol.and priﬁéry grade'progfams; Qg included:mea%ures to .
. ':enéompééshtﬁe‘objeétives claiﬁed‘by pre§qpooi‘aﬁd'primary grade ﬁrograms}ﬂ ,

“and the aspects of development that social sciehce theory holds as

@ ' important for humdn: functioning. Measures were also included that would
{ R
- ¢

help us to délineate basié cognitive, affective and social processes and
their course of development. Whenever possible, multiplé sources of
information about a particular phenomenon were proposed. We emphasized

‘process rather than static variables. Implicit throughout was our

. 0

belief that only for the intermediate purpose of structural analysis and //

. k]
“ -

derivation of measures within domains could one separate cognitive,
. & : 4
perceptual, social and affective domains or study the child without taking

his environment into account.
)

a

” . “« *

This series of reports ‘describes the interrelationships among certain

.cognitive, perceptual, affective and socialubehaviofs of&the children in

the first two yéars of the study as assessed by the individual test batteries. .
. o ‘ - T

The questions asked of the.data were: . To what extent are these indices of

‘the functioning of the preschool child describable in terms of differentiated

processes? What is the extent of‘spructural stabilityrapdi?hange between
Years 1 and 27? - Within ;he paftiéulgr age period being represented, are
differential r?sults dbfainedxby age, sex, soci;ltététus and)ér byﬂtheir o
e interactions? In addition tolcoﬁtributing to our understanding "of tﬁe

Q Ny . . ‘ o
ERIC . - - .o - =
} R e S 3



"\‘ . -—,,20; | o ;

young cpild, answers to such questions haye obvious implications for
4 EEE } .

interpretation of particular test findings obtained in various assesSment

. A A o . A . .

« situations. i B ’
— . ' T - . s ' .

. - /* It must be emphasized, however, thii/the data;present%ﬁ here provide

K o only somé Beginning answers to the quesfiods.to which the study.is *
. : : ’ . - T e
addressed. Further analyseg are planned which, }F is hoped,. will. provide

-

-

.

: . . . B ) . ¢ ten . . 3 . .
a more comprehensive picture of the children ih our sample and which will
’ ’ . . P N :
help delineate 4mpoartant sociocultural.determingnts assessed by measures

.of home and preschool envitonments. As noted earlier, the project's
: . ] LB
; : » . “ - ; -
. focus is ‘on interactions as well as main effects; moreover, the questions .

N being afked, must be answered within a framework of repeated measures ’
- and observations of the same children (and their parents) over a period

- . S T
of rime. Thus, this series of technical reports will'be ¢dntinually
A : = NS

»
~r

. updated as such analyses are completed.

LI - . .
~

The results éresentéd in these :reports proJide the initial detailed
saﬁple description and part of the baseline data for projected future
o Da . ‘b . “Tn?' .
“analyses. .Only partial ans%srs to questions about the. appropriateness

of the various measures are pqévided by these results. Earlier it was
4

: pointed out that 'disproportionalities and confOundinéé among major
classifications make simple interpretatioms of maim effects and ‘inferences

o )

-

about the population hazardous. Much more complex multivariate analyses

-t

will need to be‘pe}formed, Our aim is to delineate the'relevant variables
. B \ . - - ~
so as to pnde%stand individual diffekrences and psychplogically defined

rather than static group differences. Thus age or sex becomes signfficant
. A

o -
“

o + only insofar as we understand associated variables that help explain

particular interactions, such as those embodied in diffefential verbal

&

. communications between mqther and child or the classroom teacher's &

e S |
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’ N e v

differential use of praise and blame. Similarly, socioeconomic status

- AN

is important to the extent that we delineate rhe comgonent variables
associated with the term, =and use them as individual predictors within .7 -
socioeconomic levels. Variables such as socioeconomic status are thus

seen as indicators of setd of more basic processes. Established relation-~
ships between these indicators and individual behaviors atre valuable

, : ¢ . o -
when they are meaningful summaries or composites of more fundamental ;.
process variables or when they suggest hypotheses for more detailed’
analyses of process variables. . ; '-’

e

°

JIn coﬂcluding, certain comments card be made about the data reported

here. The most compelling finding from the summary of téét~fé5plts ise . »

the wide range of individual differenfes exhibited in this relatively

7,

restricted sample. Low-income youngsters are not a hogogéneous group.
v . —_— 8 '

Youngsters from-low-income families span a much wider range of cognitive,
. - - " i ) o

ERIC

Aruitoxt provided by Eic:
"

N k]

perceptual,’affgctivé, social, and physical functioning than some would
have us believe, - Many children performed well in a variety of areas.

anQersely, there were .very few '"untestable" cﬁflgren. Of those problems

reported, many were the ‘consequence of the cliild's intéracting with

J

inexperienced testers. Using such a wide variety of tasks, one also

becomes more avare of individual differences in the patterning of skills.
: ” .

Knowledge of such patterning of strengths and weaknesses is, of dburse,
) N .

a necessary diagnostic todl for the effective planningaof eduqationé;':"

7/

programs. ' Y

/

In general, tgsks in the Year 1 and 2 batteries proved to Be.appro*

priate for this age group. They were sensitive to individual differences,

were enjoyed by most children, and were relatively .easy to. administer. "'Of
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particular iﬁportapce ﬁof>Ehi; age groEE‘EEE*E§emfa6t that the teéts Were 
not speeded tests aﬁd the administration procedures allowed fqr‘great
flexibility. , Because of the young child's greater susceptibility to
situational variébles‘in testing (Saftler-& Theye, 1967), the -total testing
climate was geareditbgard making the child more comfortable. Time was
taken to estébliéﬁ répport'(in some cases, several days), relatively
familiaé tésting rooms in chufch schoois were used, and the tasks were

! adhinistered by local testers whose dialect and race (wherever p;ssible)
were siﬁilar to the'child's. All of these féctors coﬁtributeé to a con-
genial and s?pportive atmosphere. In addition, we attempted té# schedule
so that each mother could accompaﬁy her chilé on the first'testing'day.
These-testiconditions, differing as they do from the_rigid;ties'5f)non_
essential cqmponents‘of standardized practice, may have céntributgdﬁ ) ////——

, subsfantially to the level of competency observed,"és.well ags to the

Validity énd'religbility of meaSurebent.\ a . .
Thefdatévshow that research gan bé‘aone in low-income areas. It
is a§édmp;;sheé by making measures as rélev§nt as possible;rgetting'

. ad&ice from community residents, pretestingrtasks in similar communities,
an& recruiting aﬁd training 1océi personnel_to carry out most of the
oéerations required. Futher,;thqy shqw that administering‘individual
tests in educational resea;ch is not ghe(exclusive p;erogativeﬂof the _ :
eéucatiqnal elite. We have.begﬁ strengthened in our belief that
traditional training models must be qhéstioned:' ef fective tgaining-must
involve mutual 1earniﬁg én&,cross—soéializatign. The local women in our
sthdy 1¢arned,to perform effegti&ély'a wide va;ieﬁy of demanqing tasks.
They,ganaged well under many-difficult 1oéa1 situations. Clééfly;\wg;have

N " LT

LN
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’

joined many others in discovering a large pool of as yet untapped human
resources. Through our continuing joint efforts we hope to provide
information that will contribute significantly.to the policy-making

decisions which affect the well-being of our nation's children and their

families.*

*For more specific information for each of the tasks in this s.ries, the
+ reader may contact: Mrs. -Susan Simosko
ETS5-Head Start Longitudinal Study
Educat{onal Testing Service

Princeton, Nev Jersey G8540
S




AN

References

Anderson, S. B. & Doppelt, J. (Jt. Chm.)- Untaggllng the tangled web of
education. Symposium sponsored by the National Council on Measurement

) in"Education and presented.in conjunction with the conferences of <fﬂ
Educational Records Bureau and Educatlonal Testing Service, New York,
'November 1968. Princeton, N.J. Educational Testing Serv1ve,

RM-69-6, 1969. 4« .

Educational‘TeSting Service. Disadvantaged éhildren and their first school -
. experiences: Theoretlcal considerations and. measurement strategies. :
Princeton, N.J.: ETS, December 1968, PR-68-4. Prepared under OEQ
Contract 4206 and OEO,Grant CG—8256.

Educational Testing Service. Dlsadvantaged children and the1r flrst school
experiences: From theory to operations. Prlnceton N.J. ETS,
August 1969, ‘PR-69~12 (2. Vols.). Prepared under Grant H 8256

L Departmenb of Health, Education, and Welfare.

cEducatlonal Testlng Service. Disadvantaged children -and their first school
experlences Preliminary descrlptlon of the initial sample prior to
schoel enrgllment. Princeton, N.J. ," August, 1970, PR-70-20 «
(2 Vols ).~ Prepared under Grant CG~8256 Department of Health
,Educatlon, and Welfare. - .

'Sattler;'J. M. & Theye F. Procedural, situational, and interpersonal
variables in individual 1nte111gence testing. Psychological Bulletin,
1967, 68, 347 360. SRR o )

Shipman, V. C. - Disadvantaged children and theéir, first school experiences:
Structure and development of cognltlve competencies and styles prior
to school entry. Princeton, N.J. Educational Testing Service,

1971, PR-71~19. Prepared under Grant H-8256 , Department of Health,
Education, and Welfarev :
.Shipman, V. C. Disadvantaged children and their flrst school experiences:
© -Structural stability and change in the test performance of urban
‘- px#school children. Prlnceton, N.J. Educational Testing Service,
1§72, PR-72-18. Prepared under Grant H—8256 Department of Health,
Educatlon, and Welfare.




ED 081814

DISADVANTAGED CHILDREN AND THEIR FIRST SCHOOL EXPERIENCES

ETS-llead Start Longitudinal Study

Technical Report Serics

Virginia C. Shipman, Editor

‘
Technical Report .
Boy-Girl ldentity Task

Walter Emmerich
Karla S. Goldman

4

Regort under

Crant Number H-B8256

®
Pre-~ared for:

{
!

Project Head Start

vifice of Chi1ld Development
U. S. bupstt-ont of Health,
Education, and Welfare

December 1972



Boy-Girl Identity Task

Background

1t has’ been suggested that at levement of a cognitive judgment of
gender f{dentity constancy provideé an early and fundamental organizer.upou
which later sex-role development builds (Kohlberg, 1966b). Inélusion of a
measure of sex-role constancy in the Longitudinal Study offered an oppor-
tunity to chart its developmental course in an gconomically disadvantaged
groﬁp. to relate individual differences in.rate of attainment t§ the child's
social environment, and to discover possible relationships between sex-role
constancy and other child characterfistics, including other éognitive processes
and personal-social behaviors. While abilities to identify and_verbally '
label the Bexes are known to develop quite early in life (Kohlberg, 1966b),

a firm belief ihat one {s a "Boy" or "girl"” is hypothesized to be one aspect
of concrete operationai thought; therefore, attainment of this belief is
éxpgcted to occur by about age egix J; s;ven in most children,

Gender ideniity constancy is assessed using procedures similar tco
Pliagetian techniques for appraisind phyaipal constancies and conservations
(De Vries, 1969; Kohlberé. 1966b) . For example, after presenting the child .
with 8 pic ure of a Boy and labeling it ag such, the examiner Verbally and/or
pictoriglly introduces a sequence of transformations (items) which increasingly
resemble the opposite sex. Constancy is signified when the child indicates
that the standard stimulus remains a "boy"” despite changes suggested by the
@kaminer, and when the child can provide v.erbal justifications for choices
indicaiive of gender identity constancy. T

De Vries (1969) found that bright middle-class boys of three icgrz have

some competence on this task and that four-year-olds have attained considerable

4

.
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competence. In our own pilot testing, gender identity constancy was main-
tained on about half c¢f the present icems in a small! sample of middle-class

. ' -
four-vear-olds. b

Task Description and Administration

The present instrument is a refinement of the technique introduced by
Kohlberg (1966a) ;nd used by De Vrics (1969) in her study of bright middle-
class boys, Tgthnical improvements were designed to make the task easler
than these earlier.versions. The i#wtruments consists of two paral&el tasks,'
each with five {tems. In Task I a picture ang name of a.girl are presented
to S. Items consist of hypothetical changes/ introduced by E in which the
girl's motives, action,‘clothing and hai} style are modified to resemble
these characteristics in boys. For eanLle. Item 1 (Taskzs) is, "If Janie

Teally wants to be a boy, can she be?" 'Constancy 18 indicated when says

»n

that the stimulus remains a "girl" despite the change suggested by E. In
Task fI, a picture of a boy 18 presented and named. Items consiat of hypo-
thetical changes introduced by E in which the boy's mctives, actlon, clothing
and halr style are modified to resemble these characteristics in girl;. For
example, Item 1 (Task II) is, "If Johnny really wants to be a girl, can
he be?" In this case, constnncy'is indicated when S says that the stimulus
remains a 'boy" despite the change suggested by E. If the child exhibited
conatancy on an item, he was ;lso asked to give reasons for his response.

The stimuli were cgloring-book—type ink drawings (7 1/2" high) printed

’ N

*on pale blue oaktag (8 1/2" x 11") with clothes and hair colored in by hand. By

L

using these drawings on a blue background, it was hoped to provide race-~free

stimuli. For Task I, the girl drawing and the boy drawing are hinged together

Q (like‘a book. The gir} drawihg is on top, slfit horizontally.sepaicting the .

E119
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. (TR N . ' )
head from the body, and the hypothetical changes are demonstrated by

0y

-

. . * N \" . L ]
_flipping either portion., For instance, "If Janie had her hair cut short

©

like this . ." is démonstrated by flipping tHelEOp portion and revealing
: o b \ _

. : o ' ‘ e .

the head of the boy drawing underneath. For Task II the*ﬁrawings are in

. the reverse order with the boy drawing on top,'and;tﬁé questions are parallel

* to those in Task I (e.g., "If Johnny let his hair grow long, like this . . .").

1<

" The task is quite simple to.administer, requirfﬁg approximately five

minutes. The tester must remember to ask+''why?' when a constancy response is
i P

oA
]

given and must be skillful but cautig@?i:qxthé use of probes, so that:the child

does not think his response is being reinforced (negatively or positively).
The tester must also learn to clarify an ambiguous response without ihfluencihg

2

it. During actual testing, both testers and children enjoyed the task. -
: Lo . -4 . .

Scoring L , ' .
- . . . . o T . . ) \,;fﬂ_:' _{:‘ ! . )
Responses. indicating .constancy were scored 1.0 and those” inditating ~

&Q

lack of constancy were scored 0.0. . If the €hild's final response to an

item (after probing) remained ambiguous, the item was scored .5. Scores'
: AEEA " i ) S
reported here are based upon tlie children's choices only.. Future content '
4 - - . . . - .
analyses of children's explanations of their (cogstancy) choices may yield

.
.

_additional scores. . . . L
" ' o e

+ Score Properties

—

An underlying assumption in deriving a total sex-role constancy score

is that items are.sufficiently.homogeneous to constitute a unidimensional

[ 4 T

-measure of this construct. As seen in Tables 1 (Year 1) and 2 (Year 2),%
N

however, this assumption was unfulfilled in both Yeats 1 and 2. In both

years items -I-1 and II-1 had-low correlations with the remainiﬁg_iﬁems,

although these two items were correlated with each other (r = .45 in Year 1,

. \ .
' . . ’
V- A . >

ERIC
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Year | Item latercorreiations

.29~
Table 1

(N = 1318 to 1374)

Task 1 _ Task I1
1- 2 3 4 5 1 2 3 4
1
2 .09
Tash 1 3 .08 .35
4 .05 .22 .27
5 -.02 .21 .26 .36
1 45 .10 .07 .07 .04
2 04 .21 .12 .08 .08 .13
Task 11 3 -.01 .07 .12 .02 .06+ .04 .31
4 -.c6 .03 .06 .08 .08 .03 .27 .37
5 -3 .04 .06 .05 .11 .03 .23 .28 .35
- —F "
y Table 2 . )
Year 2 Item Intercorrelations
(N = 882 to 895)
4._; z " N
Task I Task II °
1 2 3 4 5 1 2 1) 4 L 3
) S )
2 Jdd
Task I )3 A1 .24 | ‘ ‘
4 .08 .08 .22 . 4
5 03 .19 .28 .26 | -
1 69 1% .12 L1 .1
2 08 .35 .17 1S .24 .16 ‘
Task II 3 ;/,,Jbz A5 .23 .08 .13 .08 .3 -
w7/ -02 a1 a6 A5 .23 .01 .24 .33
5 -.03 .15 .13 01733 .08 .20 .26 .26
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-69- in Year 2). Moreover, item sets I 2-5 ahd JI 2-5 had some internal

o ! : B

AN 3] ’ :
cijﬁistency but tended to be .uncorrelated with each other, especially in
"~ Year 1. "These outcomes indicate that a total sex~role constancy score

based upon the sum of ghe ten itehs does not constitute an index of a

realigy jgdgment based upon' concrete operational thought in this sample

-
-

at theaq age levels. Consequegtly, derivation of such é tptal score is
ner recommended for iise with similar samples.

2
v

However, the abuve correlational patterns suggest that it is;

L] -

possible to derlve three distinct subscores repres@ntlng dlfferent kinds

e N

v.of 'pseudo—constancy' that might have interestlng age-spec1f1c (preoperatlonal)
relatiohships w}th other variables (Emmerich,'1973, in press).. The fifst such

score is the sum of items I-1 and I1-1, indicative of constancy on the 'wish"

.

to be a girl or boy, gespectlvedy. The second is the child's summed score

_— > -

Ll

on items I- 2 through~1~5 31gn1fy1ng constancy of the girl stlmulus despite:

!//q\\\éuggesbed changes 1n act1v1ty, clothes, and hair style. The thlrd index

-is the_child s summed scorg\on items JII-2 through'II—S, indicatfng constancy
of the boi stimulus despite suggested changes in activity, clbthes, and
hair style. . ' _ to ) ' o . .

Table 3 gives internal consistency estimates (coefficient alpha) for thé

subscores and intercorrelations among the three subscores within and between

Years 1 and 2. In examining the stapility coefficients, it should be noted.
that since the measures were not yet consolidated developmentally as indexes

a

‘ of a unidimensional construct, changes in individual ranks may bevexpected. f
The above scoring. paradigm is based upon the éssumption that a similar

w

. correlational structure was present in Years 1 and 2. Iﬁspection of Tables 1-3
suggests that thies assumption is reasonable, but there are also indications ~

E l{l‘fc ’ ‘ | . " . ’ ‘ '

Aruitoxt provided by Eic:
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that the multidimensional stxructure of Year 2 is less strong than that of
. - - ) . 1 ]

L ) ) :
Year 1. For example, parallel items ‘across tasks I and II were more highly

- v

_ correlated in Year 2 than in Year 1; indeed, the correlations between
I 2-5 and II 2-5 increased between Years 1 and.2fffom .16 to .43 (Table 3).

. Such evidence for increasing unidimensionality with development would be

e

consistent with the theoretical analyses of Flavell and Wohlwill (1@69)

and Emmerich (1973), and will be evaluated in future years of the-study.

: - _ Table 3 B ‘
Subscore Reliabilities and Intercorrelations Within and Between Years 1 and 2
' (N = 665-1092) = )

°

. ‘ * . Year 1 ! ’ Year 2 Coefficient
I-1+11-1 I 2-5 11 *2—5 I-1+4+11-1 L 2-5,- 11 2-5 . Alpha -

Year 1 .- n
I-1411-1 —ET 13 .05 .18 .02 -.02 .62
I 2-5. .13 - - .16 .00 .17 - .14 .59
R N R L —- ~.06 .05 . .1& .63
7  Yea® 2 . f -
I-1+11-1 . .18 - 00 --.06 -~ . .23 .10 .81
* 1 2-5 .02 .17 .05 .23 T T 1
M1 2-5 0 -.02 .14 1400 .10 .43 -~ .59
B . / . .
4 - ’..A

Subscale Meanings. & -

As already noted. therpresencé of a‘s&milar multidimensional item

structure in Years 1 and 2 suggests that the three subscales measure distinct-
' " - . Lo -

‘preoperational sex-role beliefs,‘at%}tudes, or stereotypes. Future analyses

are expected tc clarify the meanings of these three subscales.. For example,

it_qﬁould be possible to study each subscale's developmental (meéan) trend,

3

M

its distinctive pattern of correlates within:age periods, and its changing -

O . - ) . -

»
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"pattern of correlates with age (including later age periods in “the Longi-

- . ? - .
tudinal Study). These analyses will be guided by a competence-performance

.

model of cognitive structure formulated by Ffavell and Wohlwill (l969) and
applied by Emmerich (1973, in press) %to the sex-role domain.

-

To illustrate, it is.expected that certain items now constituting the

°
R d

subscales will, with development, split q4f from their respect}ve_“pseudo-

constancy' clusters and becgég parts of a reconstituted unidimensional

structure 1nd1catr¥e of concrete operational thought (genulne sex-role

constancy) . Paradoxlcally, ‘this new meaning for an item could 1n1t1ally

l increase its difficulty for the child, especially if the item is judged

. ‘ _ AN
particularly difficult in the cOncrete operational sense. In the Boy-Girl

Identity Taskk items in_the first subscale (I-1 and,IIi}Q\Ee;érdaElgned

to.- be less difficult than items in the second (I 2-5) and third (II 257
subscales. Our model predicts that the second and third subscale .mean
\a
scores (and perhaps also the first) will decrease developmen ally before
“\ o -

they increase developmentally Preliminaryvfindings indica hat the

Second and th1rd subscale means did decrease slgnlflcant

longitudinal sample between Years 1 and 2 (Es< 001) On the other hand,
J -~

.for the total

" the first subscale mean increased significantly between. Years 1 and 2

°

| . '
(254.001), suggesting that th1s cluster may have tapped sex-role censtancy
@
in the concrete operathonal sense. These and other implications "of -the™

developmental model W1ll be tested in future analyses* Until: these fuller
1mp11cat10ns are more(ﬁglly tested however, the underlying meanlngs of

|
the three subscales remain unknown. __—

Sample Performance

A repeated-measures an1lys1s of variance (age x sex x SES) performed

v

.
@
—T .
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= . ) -~ .
QE - on the longitudinal sample (those children tested both in Year 1 and Year 2)
St )

showed SES, indexedibylmother's education (below 10th grade, 10th-12th grade,

~

above 12th grade) to be significant (F = 13.92, df = 2/640, p<.001) for the
.. first subscale with Year 1_aﬁd Year 2 scores.combined. Children whose mothers

e had more échopling had higher scores on this subscale. SES thus appears to
- be linked with the early development of sex-role constahéy in the concrete

y'operational sense. .For the_second aﬁd§third subscales, these analyses did
not reach signifiéance. Ho&éver, examining the difference between scores '1
- in Year 1 and Year %, sex was a marginally sigﬁifiéamt v?riable (F = 4.61,
a§£.= 1/618, Rfi-b§q fof the third subscale. éoys showed .a greater difference
across yeérs than girls. Bofslhad higher scores than giris in'eabh year and

“ , also had more napidl§ decreasing scores from Year' 1 to Year 2. This is
. ' . N

. consistent with the pseudo-constancy intefpretation. . c -

An additional analysis of variance (age x sex x SES) performed on the

<

longitudinal sé@ple_separately in each &ear revealed no significant age

L] . -
2

. e t¥rends in Year 2\\\}n Year 1, however, the "wish'" subscale demonstrated
' ége to be marginallyuéignificént (¥ = 4.13,'g§ = 1/1022, p < .05) with older

<

-Ss having higher scores. For the "boy'" subscale (II 2-5) age also was

’ significant (E_= 13.64, df 4 1/978, p <.021), as was an age X sex interac-—
tion (F'= 5.45, éﬁ =.i/973, p<.02). Youngéer Ss had higher scores with

younger boys having the highest, again consistent with the pseudo-constancy
- / . . -

L13

interpretation. . > “

-

Relationship with Other Measures
; Correlations with other measures in the study Y#4; low. It . is useful, .
though, tb 'look at the correlations between each of the three subscales and

i

e,

3

!
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. Year 2, correlations with Enumeration II (pointing) were .05, -.0l ‘and -.06..

:34‘ 50

3 . R -
A

the Preschool Inventory which in a series of structural analyses had the
highest>1oqﬂings on the first factor which Jas defined as general informa-
tion—processing4skills (see Shipman, 1971,.1972, for detéiled presentation
of these results): Inuyear 1 the correlations were,.18, —.04, and'—.24;
indicating some felatiEQShip with the cognifiye factor only in the casé of
the first score, consistent with Ehe above interpretation. In Year 2 the

-

correlations were .21; 18, -.19, indica;fng little change. Similar correla-
tions* were also gound.ovef the two years with the Peaboéy Picture Vocabulary
Test, which had high loadings on the first factor. |
Correlations w%éh.othgr Piagetian measureé in the studyJWere low, but
highest for ﬁhe first subscale. 1In,Year 1, correlations for the three
subscales with'Enumeration I were a16, -.04, and —.63; and with Spontaneous.

Numerical Correspondence (total correct), they were -.07, -.08, and ?.08. in

o

3

and with Spontaneous Numérical Correspondence they were .23f"~7967—and -.19.
N . . ,h
Summary

Since the ten items did not constitute a homogeneous scale either in

Year 1 or 2, their sum is not recommended as an index_of gender identity

. . C [
constancy in this population during the preschool years. y -

*Similar multidimensional item structures were found in Years 1 and 2.

. .

From these it was possible to derive three reasonably independent subscales’

[

héving some internal consistency. The first 'of these subscales may index

the beginnings of sex-role constancy based upon concrete operational thought.
S , , > _ .

The other two subscales apparently measure preoperational sex-role beliefs

and attitudes. While these subscales are expected to become reconstituted:

th a:single'homdgeneous dimension When our sample enters the period of

r—

e
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concrete operations, they may have meaning in their own right during
Years 1 and 2. Future analyses will attempt to establish these meanings.

A model formulated by Flavell and Wohlwill (1969) and applied by
Emmerich (1973, in press) suggests a number of hypotheses for the ﬁoy~cirl'
Ident’ty Task. These hypotheses refer to developmental changes in (a) item:
structure, (b) mean levels, (c) stability. coefficients, (d) ;;periential
correlates and (e) cognitive correlates in the child. Preliminary.evidence
bearing on some of these developmental changes was presented above, but
fuller tests await analyses which include the children's responses to the

{nstrument at a later period of their devefopment; i.e., during the

transition to concrete operational thought.
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Brown IDS Self—Concept Referents Test

. Purpose

2 An underlylng‘assumptlon about the development of Chll§£-:is tnat

N e ————— e T

their potential for learning {s enhanced when - they feel secure, are able
|
to relate well to |others, and|/have a generally positive self—concépt.
L . . -

Self-concept is"closely related to motivational variables, which have been
shown to influenc# aehievement, including performance on intelligencebtests
(see Zigler & Butterfield; 1968). There has been considerable:documentation
of-the negative impact of very severe assaults on_self—esteem, a situation

«

to which economioally disadvantaged, and particularly minority children,

e

are more likely to be exposed. For these reasons a favorable ‘self-concept”

-

is in itself one of the specified goals of the Head Start program; thus

it was considered crucial to include measures of ‘self-esteem in the

&

LongltJdlnal Study test battery.

As early as 1943, Horow1tz attempted to measure nursery-age children s

ideas about\themselves. She used pictpres of figures varying in age, size,

\
\

a

. manner of dress, and number of fanlly mezﬁETs and asked, "Which one is you?ﬁ\ :
Yet, in contrast to numerous studies of flanguage developmentaandicognitive |
-functioning, there are very few stqdies«of the.emergence and developnent
of the self-concept in young cnildren (Wylie, 1961). Seﬁeral reasons

>(l966), 1nclud1ng limited abillty of young

chlldren to cence ptualize and verbalize feelings about themselves,

for this are offered by Brown

' instability of the self-concept at a young age, and lack of appropriate
measureg. ‘

More recently, however, a number of investigators have attempted to

assess self-concept among preschool children. Long-and Henderson (1968),

RIC
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7

if, - using a task in whichhchildren of mixed SES sqlécted and arranged symbols
. e . _ . » . -

) . . K A - ) -
to represent themselves inarelatio%,to‘Otherg, found low SES Ss to have a’,
lower self-concept, and, low self-esteem to'be_associated"wiph inmimature - a

classroom behavior. McAdool(197l) assessed self-concept by having children

) o

respond to adjectives in reference to their own photographs.. In har
sample. (southern rural and northern urban black Ss enrolled in a year~long' .

Heaa Start program), there.was no-correlation between self-concept and IQ
as measured by the Pe}hggzlficture VocabulagyﬁTéég; for the self-concept

3 .

L C s . ' U PR ) ' . s
measure southern children and boys scored hlgper, and there was no signifi-

cant difference between children from intact and non-intact homes.

-

. e Several étudies“have attempted to relate self-concept to cognitive

'skills and school échiéveﬁent. To assess whgther low self-concept leads

6 ‘-

to poor peﬁformance or whether poor performance ggne?ates a low self- ‘ ‘ .
3 ; ) imaée, Wattenberg ané Cliffoyrd (1962) collected déta on childrén firom two
éocioeconomié groups when ﬁhey were in:kindergarten-and again in the
secona grade. ‘Self-concept was measu;ed through teéchervratings,‘senteﬁde | .

: completions, and tape recordings of Ss' remarks as they drew pictures
« : ) $ v
' . of their families. They found self-Cdoncept .more predictive of reading

achievement than was mental ability, and the self-concept and intelligence, ‘ i

-

. q 4 ’ ' ' '
measures were not-.highly correlated. Moreover, when phey,se@arated self-
" “concept in reference to competedcé aﬁd to good behavior they found them

to be relatively independent. 7

-

Clark, Ozehosky, Barz-;nd 0'Leary (1967)’studied self—c§hcépt and
vocabulary dgvelopmept in black and white preschoolers. Children were asked

to select "the'reai-ygu".in'each of 50 bipolar drawiﬁgS‘(the.U—écale), and
‘ s . . . . : . . .
were given a picture vocabulary test. White Ss exhibited superior vocabulary

o skills but were not -significantly diffq&ent"in their self-concept scores.

‘ \‘, s
. . - AS

»
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Also investigating the relationship between self-cuncept and verbal ability,
Williaus (1969) assessed self-concept by means ofr the U-scale and Ieacher_
ratings and administered a picture vocabulary test. His subjects were
‘black preschool children, some in a saburban, integrated program and
others in an urban segregated one. There were no significant differences
between urban and suburban boys, while suburban girls were supericr both
in self-concept and vocabulary scores. There was no significant sex
difference for children from ;Aéher-absent hones .

In two related studies, Ozehosky and Clark (1970, 1971) examined the
relationship of self-concept to kindergarten achievemernt and also explored
the possibility of differential efg;cti;eness of verbal and non-verbal
measures. They administered a sentence-completion test and their pictorial
U-ecale-aa the tvo measures of self-concept. Metrcpolitan Readiness Tests
and Grade Poiht Average, as well as the U-scale, discriminated (at the .01
level) Ss previously rated by their teachers as having high and low self-
concepts. However, the verbal test was a poor discriminator for boys and
ditferentiated girls only at the .05 level; approximately 30X of the
responses were unscorable. These results led the investigators to conclude
that the verbal measur; "may reflect differences in verbal fluency rather
than differences in their phenomenai selves [1971, p. 199]."

Most self-concept studies compare various groups in the way they
perceive themselves or relate aelf—concebt to nchieveme;t variables, thg
1ittle 'or no attention patd to other variables thlﬁ may be prsducing these
differences (e.g., confounding of teacher attitudes affecting both self-
concept ratings and grades, other differences in sample character- *
ietics). Also, there are little Jats concerning develop;cntal trends in the
young child's emerging sclf-image. It was hoped that inclusion of a self- .

ERIC ’
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concept measure in the Longitudinal Study would provide information about
the child's growing ability to make differentiated judgments about himself
and those family and school variables associated with such differ;;tiation.
The Brown IDS Self-Concept Referentp Test, developed in 1966, is a

technique for assessidg self-concept using a photograph ;f the young child
lto induce him to take the rcle of another toward himself. - It is based on
the no;ion of "self" as rooted in social experience and interaction, of
"self-concept" as formed by an individual's own perceptions of how dthers
perceive him.. Looking at the photograph, the child’ answers questions in
terms of his own feelings about himself and then ia terms of what his mother,
teacher, and classmates think. This measure was included in the present
study because it was one of the few available at the time rﬂlaring to the
child's evaluation of "self-as-subject" and "self-as-object" which had
reliability data and evidence of validity for use with,four—year-old
disadvantaged children. 1o Brown's (1966) sample of black lower-class

and white middle~class preschool children, the solf—percgptions of the
black.childred were significantly less favorable than those of the white
children, and black childrer perceived their teachers as viewing them less
tayorasly. However, black and white children did not differ in their
perception of ei;her their mothers' 5} their pecrs' evaluations. Test-
retest reliability for the self-referent responses was .71 for blacks and
.76 for whites. These findings were later replicated by Brown (1967).
Walker, Bane and Bryk (1973) refer to a modified version of the Brown

(2 additional self items combined with 5 teacher-referent items) adminis-
tered to kindergarten and first-grade children in the Fall 1971 Follow

Through evaluation. The KR~20 test reliability coefficient was .82, and

the test-retest coefficlent for 632 Ss after a 2-3 week interval was .55.

.
L3




O

ERIC

A untoxt provided by exic |8

I3

" look.fcrward to having their pictures taken.
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TaskADescriptiou and Administration . . -

®

13

A“fdll—length color Polaroid photograph is tdken of the child, with o

3
LN

L »

instructions to "smile" so- that a spontaneous facial expression may be
obtained. After the tester ascéfEAing that the child recognizes himself

in the picture, the child is asked to.respond te 15 bipolar items (e.g.,

R

Is (child's name) happy or is he sad?y Is (child's name) afraid of a lot

N3

of things or is he not afraid of a lot of thiﬁgs?), each time with reference

o,

to the photograph. All items are presented in an "either-or' format, s

“and positive choices are randomly assigned first and second position.

w

Since data with preschool children indicate that they may have difficulty

understanding the difference between "self" and "other' referents, only o .
) - N .

the self-referent part of the test was administered in the first year of

Y
¢

.~ the study. 1In Year 2 the teacher-referent was also preéeﬁtedqto those ’

children attending a preschool program.i : @ {',' . B

Testers need particular training in operating the camera and in %=
learning how to respond appropriately with a nonverbal child or one who
has -difficulty understanding the task. A'ministration takes. about 10

minutes. This 'is generally an enjoyable task for the children‘since Fhey;l .

. L
- -

Scoring

In the present study, each item was scored as positive (1}, negative
), refused, indeterminate (e.g., mulitple answers), or ﬁdoﬁ't know."

Total Aumber of omitted items, that is, ones to which the child did not make

1]
&

a differential response, and an adjustéd total self-concept score were the
t N .

two scores used in the present analyses. The self-concept score was
. . e ’ )

>

. re . R :
adjusted in order to account for omitted items and was computed as the
. . AN
. . , ; .
percentage of positive responses for those items clearly answered in » -
' \ o
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either a positive:or negative way. (Maximum sco:e is.100%, based on

v

the first 14 items. Item 15, régarding numbe: of friends, was not
included in the computatidn since it wasOt part of the original
- ) g K

test. It was added because ngEhEnpossibingz of relating this infor-

.

mation to actual observations of peer interaction in later study years.)
. : )

In addition each child was judged as smiling or not smiling in the

o

-photograph.-
In Year 2 supplementary scoring was introduced to reflect the child's
1n1t1al response pattern to each item: whether he verbalized one specified

alternative; verbalized both_(gave a multiple answer); qualified his answer

'(e.g., ”sometimes”); said "yes" or "no" only; nodded or shook head only; gave

both a verbal and nonverbal response; gave no response, gave other task-=

“\\\ related responses (e.g., "good" when asked if smart or stupid); or gave

3

1rrelevant responses. These results will be examined in future analyses and
hopefully will provide supplementary cues regarding changes in.self-concept.

For example, older children and those showing’other evidence of greater

-

cognltive complex1ty may be expected to have ,more differentiated feelings

about themselves and be more likely to qualify the1r,answers. Such data will

-

be valuable in highlighting problems in assessment using self—report‘measures.

Score Properties'

Table 1 presents “the alpha coeff1c1ent of reliability for total

score and number of omits for-Years-l and 2. Alphas ranged between 59

and .91. S%nce the adgusted totdl .score is based on d1fferent items for

JJ‘”
different Ss the alpha coeff1c1ent was not appropriate Preliminary

¢

analyses suggest that an-overall reliability statistic may disguise .
substantial variations among subgroups on this task. For example, in

Year 2 the alpha fpr'Total Omits on the self-referent task was-.87 for

2
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d . v
boys and .79 for girls, whéﬁeas on the teacher~referent task the alphas

s

- : : om0 ’ : i
were .71 and .89 fop_bo?s and girls, respectively. (Alpha coefficients

for the total sample were .84 and .85, respectively.) : .
I3 ) é . ’
: Table 1 -

Score Reliabilities* for Years 1 and 2

Year 1 : Year 2

Score S - N Reliability ° N Reliabitity
Total Score: Self-Referent 1372 J64 1299 ".59
Total Score: Tbacher-Réferent R - 717 .69
Total Omits: .Self-Réferent 1441 »91 1314 © .84
Total -Omits: ‘Teacher-Referent - - . 723 .85

*Coefficient alpha

R-biserials for the unadjusted total score were generally high. 1In
ar I they ranged from .42 to .64, with nine.over .qg. For the self-
o N ) . . ‘Q -.
~ referent task in Year 2 the range was .40 to'.79 with 11 items over .60;

: .~ @ — ‘ ' . .
and for the teacher-referent task the biserials were between .41 and -

O

.86, with eleven of the 14 items exceeding .65. The item with the lowest

- -

biserial in ‘each case was item 6 (like to. have other kids' things/own

;hings); ‘There Qere ﬁoo few omittedoifems to produce meaningful biserial
correlations for the total omits score.

The cofrelation between ;he adjusted and unadjﬁaﬁed total scofes was
\ * ~
: T\ ' : .83 in Year l; In Year 2, as number of refusals and indeterminate responses
decreaé;a, it was .93 for the self-referent sqore‘and .97 for the teacher-'

: ) &
reférent score. The corrélétibn écross yeérs on .ne self-referent task w§s
.22 and .33 fdr.the adjusted total and‘toﬁal émits scores, respectively.

. \

. To the extent that the total omits score reflects cognitive competencies,

the difference in stability‘coeff;ciénts is evidence for the greater

L@
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consistency of cognitive than affective and social behaviors during this
age period, a general finding for this test battery. Table 2 presents the
correlations of scores within and across years for the self-referent task.

Correlations for the teacher-referent scores are showa in Table 3.

Table 2

Intercorrelations of Brown Self-Concept Test Scores,
Within and Across Years (Self-Referent only)

Adjusted - Total
. Total Score Total Score Omits Smiling
Year 1 Year 2 Year 1 Year 2 Year 1 Year 2 Year 1 Year 2

Total Score,

Year 1 ' .27 .83 .24 -.67 ~-.16 12 .16
"Year. 2 .23 .93 -.22  -.56 .06 .19
Adjusted Total !
chre.
Year 1 22 -.15 -.09 .08 .13
Year 2 -.15 -.22 .04 .16
Total Omits,
Year 1 ) .33 -.11 -.17
Year 2 * -.07 -.12
Smiling, i
* Year 1 . .22
Year 2

Note.--Ns range between 1085 and 1143. :
r.001 = .104 for N = 1000. - -

Table 3

Intercorrelationg of the Self-Refersnt and Teacher-Referent Scores in Year 2

g

‘ -Ref t T -
Total Seiéjugtgéen Total Total °ﬂﬁ?55:§5f”“”“
Score Total Score Omits Score Total Score

Total Score, Teacher .64 .61 -.34
Adjusted Total Scere,
Teacher .62 .62 -.24 .97
Total Omits, Teacher -.32 -.13 .70 -. 44 -.23

“ote.--Correlations are based cn data “or the total Year 2 sample

(X = 708-714).
™~
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Sample Performance

- e |

. o i ’ '
- Tables 4, 5 and 6 present-the~score distributions for 4dj s?ed and

K
]

, I
unadjusted totad scores and number. of omits in Years 1 and 2. A& has been

| 7 7
' found in previous stullies, the distribution of the,self—concepg score
- | J , . /
was markedly skewed (M!= 82.0Z in Year 1 and 86.27% in Year 2 709_the self-
' : g :

referent task), indicafing the strong tendency for the child to select positive
o - ) . 'Y ' ‘
attributes. Figures for the teacher-gygferent task in Year 2 were quite

g )

: | - .
» similar,with M = 85.8%% The similar means, as well as comments reported on

i
i a

. X . Y . R .
test protocols,,sugges% that cliildren at this age were not clgarly differ-
. . N . T . ’ /!

. . " ]
entiating»between the éelf— and teacher-referents. : /t

Analyses of Variance (age x sex x SES*) were performed on the

longltudlnal sample, those children tested in both Year 1 and Year 2/
l

|
|
/

- ! Y ©
\ R
H - Table 4 . .
. {
D1str1buélon of Scores:  Self-Referent, Year 1
- : Total} Score Adjusted Total Score Tofal Omits
Group N M SB * N M. 8D N M sD
42-44 mo. 72 9.9 '2.69 - 72 76.5% 15.2 " 83 2.7 4,28
| L o i ,
45-47 mo. 296 10.5 2.66 296 81.3% 15.0 . 313 1.8 3.17
48-50 mo. 327 10.s7 2,45 327 82.4% 14.4 339 1.4 2.72
51-53 mo. 357 10.8 2.28 357 82.1% 14.2 = 373 1.3 2,72
54-56 mo. 261 elIf%» 2.35 261 84.7% 141 273 1.4 2.9%
57-59 mo. ‘58 10.$' 2,16 58 78.8%Z 14.9 56 1.0. 2.16
; Boys ~. 717 10.$ 2,45 117 81.8% 14.7 756 1.6 3.05
¥ . i . : . .
Girls 654 10.7 2.45 654 82.2% " 14.4 684 1.5 2.88
Total ° 1371. 10;% 2.45 1371 82.0% 14.6 1440 1.5 2.97
N R
—
J !
I3 1
CY - i . “ N
*Mother's education waslused as the index of SEG' below 10th grade, grades,
" 10 to 12, above 12th grade. Although the children ‘were classified into
these three groups, for'analjsis purposes, almost all were of relatively
Q low SES. . !
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Table 5

Distribution of Scores: Sclf-Referent, Year 2

Total Score Adjus{ed Tota] Score Total Omits

Group N M sD N M . 5D N M SD
51-53 mo. 76 11.5 2.09 76 85.02 13.6 76 0.4 0.94
54-56 mo. 29¢ 11.6 2.09 296 86.01 13.0 303 0.8 1.82
$7-59 mo. 303 11.8 1.87 303 85.7. 12.4 508 0.4 1.44
66-62 mo. 346 11.9 2.02 346 86.77 13.0 349 0.4 1.35
13-65 mo. 244 11,9 2.0l 2°4 B6.9%7 12.9 243 0.4 1.42
66-69 mo. 20 11.6 .64 20 83.87 11.8 20 0.2 .3
Boys 679 11.7 2.04 679 BS5.7%7 13.3 €88 0.5 1.61
Girls 606 11.8 1,95 606 86.7% 12.4 511 G.5 1.33
Total 1285 11.8 2.00 1285 86.27 12.8 1299 0.5 1.48

Table 6
Distribhution - of Scores: Teacher-Referent, Year 2

Total Score Adjusted Total Score Total Omits

Group N M SO © N M SD N M 81
51-53 mo. 49 11.3 2.51 49 83.4%7 17.0 49 0.5 .10
— —$4-56 mo. 156 11.5 2.50 156 84.1x 16.3 157 0.5 1.59
57-59 mo. 158 11.7 2.31 158 84.7% 15.7 ~ 1% 0 1.17
60-62 mo. 196 i2,0 2.05 196 87.0% 13.8 198 ..3 1.12
63-65 mo. 136 12.2 1.98 136 87.9% 13.6 132 0.3 1.20
66-65 mo. 13 12.2 1.57 13 86.87 11.2 3 6.0 0.00
Boys . 381 11.9 2.2 * 381 86.0% 15.) 82 0.2 0.83
Girls 327 11.8 2.23 327 85.5% 14.7 3132 0.5 1.60
Total 708 11.8 2.24 708 85.8% 15.0 114 0.3 1.25
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Eor the adjusted total score, using a median-age split for each vear
Separa{elv, only marginally significant ag> differences were found in Year 1
(F.= 5.37, df - 1/1032 p-.025). Ia a repeated-mcasures ANOVA SES was
significart beyond the 001 level (F = 23.90, df =‘2/999) when data were
combined across years, with low SES children obtaining the lowvest mean self-
concept scores and nigh SES children, the highest. There was also a signifi-
cant age x SES interaction (F = 7.09, df = 2/994, p - .001); among low and
middle SES children, the youn;er children scored Iower: whereas among the
high SES.subjects the vounger ones scored slightly higher. This suggests a
curvilinear relationship paralieling deve£0pmental changes {n*the meaning of
the scale (e.g., lack of comprehensf{un versus emerging differentiation both
leading to an indeterminate response). No significant sex differences occurred.
The correction for unscorable responses would have spuriously Iinflated
the self-concept score to the extent that they reflected a defensive response
rather than the child's lack of differentiation witn regard to a particular
item. However, the distinct drop in the mean number of unscorable items
(1.5 in Year .1 and 0.5 in Year 2) and in the percentage ot indeterminate

responfes per item suggesi> that these reflected instead poorer compre-

A}
hension of the task in the earlier study year.

- For the total omita score, the repeated-measures ANOVA with data
combined across yeare showed SES to be a significant Qariable (g = 18.16,
df = 2/1052, p<.001); low SES children omitted the most {tems and high
SES children, the least.' An SES x Year interaction was also significant
(F = 8.27, df = 2/£052. p< .005), with low SES subjects having the 1ar§est
difference {n number of omits from'Year 1l to Year 2, and high SES subjects

having the smallest difference., No significant sex differences were found.

U ANOVA performed for each year sepagately to determine age effects

.
~ B .
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revealed marginally significant,age differences (F = 5.10, df = 1/1087,
R<~-02?) in Year 1, with younger children omitting more items.

Item intercorrglations were generally quite low (few reached .20)
and did not reveal any patterning either within or acrgss years. The only
two item peirs with moderate correlations were items 9 and 11 (r = .39 in
Year 1 and .30 in Year 2) and items 10 and 14 (r = .39 in Year 1 and .3C
in Year 2); in both cases, the items in the pair differ by only one word
(scared of a lot of things/people--not sca;ed; likes the way clothes/face
looks--doesn't like). As the child matures and his self-image becomes
more differentiated, there may be a more distinct clustering of {tems. -
The child's self -concept may also becbme increasingly influenced by sex
role stereotypes. For example, the analyses of variance revealed no signif-
icant sex differences for theAtotal score; howeve:, on most items girls
tended to choose the positive attribute more often than did boys. The
most noftable exception was the strong-@eak category, consistent with
expectations concerning sex role identification. These data are congruent
with the usual finding that girls are more advanced in their understanding
of soclally desirable responses.

The majority of children (66.67% in Year 1, 50.77 in Year 2) did not
smilc for their picture., This may reflect general lack of familiarity
with having their pictures taken and lack »~f ease in the testing situation.
Smiling in the photograph correlated only .13 in Year ! and .24 in Year 2

o .

with the happy (rather than sad) response t¢ {tem 1. Thus, children did
not seem to be responding primarily on the basis of immediate stimulus cues.

oy

\Hmlationship with Other Measures

Correlations of the Brown Self-Concept Test (adjusted total score)




Fe

- with othe£ tasks weie:gengrally q;ite ibw, ranging between .0l and .19 for
the ;hfge-sité longitudinal sample in Year 1. It correlated .19 with the
Peabody Piq}ure VocaBulary Test (PRPVT), Form A, tapping receptive language
Skills;.a&d .17 with the ‘Preschool Embedded Figures Test. In Year 2, the

- highest correlation of {he Brown was with Form B of the PPVI, measuring

:prodﬁctive language (r = .15). It correlated .14 with the ?PVT Form A,
FSpontaneops NumeriéalfCorfespondence COnfiguration matching scofe, and T
Massad Mi?icry real words score. This Tow communality with other tasks
Qés perhaps due to the paucity of.measures.in the test battery tapping

affective Pehaviors.
;

-

The correlations of the omit_and smiling scores were generally low

with other tasks for Ehe/fﬁfee—site longitudinal sample in both years.

In Year 1 ;he»6ﬁit score correlated highest with the Preschool Inventory

(r =:—.28) and with the Preschool Embedded. Figures Test (X = -.25); in

¥
«

"Year 2, given a more restricted range, highest correlations were with the

—

e B .

Seguin Férm Board test, timé to quickest solution (r = .22), the PPVT,.Form B

(r = -.21), and Ehe_Preschool Inventory (r = -.18). Smiling in Year 1 corre-

1lated highest (xr = .16) with the PPVT, Form A, and Vigor 2. (xr = .15) and in
Year 2,with fastest time to completion on the Seguin Fotm Board test

(r = -.16), PPVT, Form A (r = .15) and Vigor 2 (r = .14).

Factor analysis of the child test data revealed a factor defined by

N

the self-concept score. In Year I this factor correlated .25 (Ptpmax

13-factor solution) with the Ffactor representing geheral informatidq—ppo—
. < o, ' M T A

. B
cessing skills, suggesting a cognitive task compunent. Either the self-

concept score at that.age is partly a measure of understanding or brighter

children are more self-confidefit or both; the present data doc not enable us

to determine which is the more! appropriate ‘interpretation. In Year 2,

T, Yf

3 . ) \ : :
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the self-concept factor correlated .22 with the general abilities

factor, a finding which may reflect the reducei extent to which compre-
hension confounda performance on this task in an older ;ample. In VYear 2
extension analyses, the Gumpgookies Test, measuring achievement motivation
(including one's feelings of competence as a learmer), correlated .30 with
the‘\elf concept factor. (See Shipman, 1971, 1972 for further disg@ssion

of these structural analyses.)
Summary

The present data support Ozehosky and Clark (1971) in their suggestion
that among preschool children a test of this nature reflects verbal
facility as well as self-concept. In Year 1 there was a mean of 8.87
indeterminate responses per item, and across years children of lbwer SES
were significantly higher in their frequency of omitted items. Because
of the high degree of verbal comprehension required and because of
ceiling problems, Stanford Research Institute (1972) concluded that the
Brown, 1nrspite of adequate internal reliability, should not be used
in large scale evaluations of preschool children. Inspection of the
test protdcels also indicates the uneven Aifficulty in the wording of
items and suggests that the use of implied double negatives is particularlv
to be avoided in testing young children.

There is evidence in the present data, however, that the importance
of verbal comprehension was reduced among older children. The mean
number of omitted {tems dropped ;rom 1.5 to 0.5 from Yeur | to Year 2,

4
and the selt-concept factor obtained from factor analyses of the child test
data correlated less with the general intellectual comp.tency factor
Q in Year 2.

ERIC
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Results are generally consistent with previous research (Brown,

1966; Clar} et al., 1967; Walker, Bane & Bryk, 1973) in that most children
did tend to select the socially desirable attribute. Seif-concept in

very young children is not easily defined and may become more clear

with increasing age. One may hypothesize a developmental pattern con- .
sisting of three stages: first, a self-concept not clearly differentiated
and therefore not readily azsessed by verbal-report instruments; second,

a period in which the self 1is considered in global terms along a "good-
bad" dimension; and third, a differeptiated self-concept in a variety

of personality dimensiona. Accordingly, scores would increase and then
decreése with maturation and experience. Thus, older children would be
expected to have more differentiated self-feelings which could result in
lower gscores, and sex differences may be evidenced as respondes increasingly
reflect sex-role stereotypes.

1. subsequent study years, self-concept scores wlll be related to
school achievement and to }eer interacticn data obtained through ;lausroom
observations. Moreover, we will investigate the extent to which the yo?ng
child's generally high self{-esteem is maintained as his experience with
others increases, noting differences among economicallv disadvantaged Ss .
assoclated with emphases on ethnic pride in the community, home and school.
Of particular interest will be the extent of cougruence over ti=e in parallel

measures of self esteem, e.g., in an individual testing situation and £

observation of school settings.
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Children's Auditory Discrimination Inventorv

Background

Although there appears to be ? relationship between auditory discrimination
and certain cognitive skills, measures for determining auditory discrimination
are often‘confounded by differences in spgech patterns and vocabulary level.
Most of these measures use verbal stimuli which require the child to differ-
entiate words spoken in standard Engiish. Based on this type of measurs, wmany
studies have revealed marked socio-ethnic and age differences.

Observing 24 black first, third, and fifth graders in New York City, Deutsch
(1964) found a positive relationship befween Wepman Auditory Discrimination Test
(WADT) scores, reading, and age. It was found that the scores cof good readers
were higher than those of poor readers, and clder children were superior to
younger Ss. Research by Stern (1966) indicated that children's auditory dis- )
crimination ma; be assessed Ly asking children to identify piFtures which
represent terms, both nonsense and meaningful, presented orally. Nonsense terms
were included as a set of terms equally unfamiliar to all subjects. Elenbogen
‘and Thompson (1972) investigated the relation of familiarity of word pairs on
the WADT to task performance. Thirty middle~class and 15 lower-class kinder-
gaften S8 were individually administered the WADT and a modified version of
the WADT. 1In the modified version of the WADT, phonemes were exchanged be-
tween pairs to create nonseﬁee syllables. There was no significant class
difference cn the modified version of the WADT; however, midd’e-class Ssa
scored significantly higher than lower-class Ss on the standard U;DT. These
results suggest that tests which include meaningful verbal stimuli may measure

a vocabulary factoy in addition to auditory discrimination. Goetzinger,

Dirks and Baer (196J), using middle-class 10~ to 12-year-old boys, suggested

O
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;hat auditory memory may also be an influencing variable.

Hendrix (1968) found auditory discrimimation differences between an
advantaged and di<advantaged group of preschool children. The tests used to
measure auditory discrimination ability were the Boston University Speech Sound
Discrimination Picture Test, Wepmar Auditory Discrimination Test. lemplin Sound
Discriminatgon Test, and Wilson Environmental Sounds Test. 'The advantaged pre-
schoolers scored significantly higher than the disadvantaged preschoolers on
all™four tests. No significant difference between males and females was found.
Similar findings have been reported by other researcners (Clark & Richards,
1966; Deutsch, 1965; Oakland; 1968; Stern, 1966). Deutsch .(1964) attributed
auditory discrimination defic}t in disadvantaged children to limited exposure to
meaningful speech, ind to excessive amounts of noise in their environment.
Stressing the importance of experience and exposure to adequate stimulil, she
clafimed that the signal-to-noise ratio is influential in the stimulus per-
ceived and in the responge evoked. The higher the ratin (i.e., the greater the
amount of "signal" as compared to "noise'") the more likely will be the accurate
perception of the signal. The link between this and Gestalt formulations re-
garding figure-ground relationships Iin visual perception is cle;r.

The relatively poor performance on auditory discrimination tests among
disadvantaged children could be due to the instruments' insensitivity to
differences between black dialect and standard English speech. Labov's
(1969) work suggests many pronunciation differences between the nonstandard
English of black disadvantaged children and standard English. Working
with black disadvantaged children in New York Cl&y, he found that there
were words pronounced as homonyms by black dlalect speakers which were
spoken contrastingly by standard English speakers. Thus, knowledge of a

Q 11d's speech background must be considered before his auditory discrimination
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abllity can be meaningfully evaluated. Using three groups of 40 first-grade
bes consisting of black dialect-speakers andpblack standard English speakers,
Gottesman (1972) investigated differences in auditory discrimination. The
auditory discrimination test was composed of wurd pairs pronounced as con-
trasting words by ali §s.‘ Findings revealad no significant group differences
in performance on these contrasting pairs. HOWever,.on those word pairs pro-
nounced as hoponyms in black dialect but as contrasting words in stancard »
English, standard English-speaking Ss sco:ed g%gnificanfly higher than black
dialect-speaking Ss.

In other research, however, it has been shown that black children have a
keener awareness of stanQprd/nonstandard differences (Politzer & Hoover, 1972).°
This may be the result of training, or of greater exposure to both standard
and nonstandard speech. Using the Standard Discrimination Test (SDT) con-
sisting of phunological and morphological variables, Politzer and Hoover
studied lower- and lower-middle~class black and white children in grades 2, 4,
and 6. Aa analysis of varlance of the SDT scores showed that test scores in-
creased with age; girls performed better than boys; and black children per-
formed better than white children, Correlations were high between SDT scores
and standardized reading achievement scores for black children, but for the
whites, correlations were significant only at the sixth gr;de level,

It appears logical to Infer from these studies that many of tﬁe tests
used to measure auditory discrimination ability have been inadequate. When
comparing social classes or ethnic groups, socio-cultural differences must be
taken into account. Confounding by differences in language usage and verbal

ability must be eliminated in order to assess the child's level of auditory

discrimination.
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Task Description and Administration

The Children's Auditory Discrimination Inventory (CADI), develaved by
Stern (1966), is an individually administered measure to evaluate the chi;d's
ability to identify, between two pictures that have been given oral word
equivalents, the picture that represents the orally presented stimulus word.
This tern-minute task uses 38 cards with two pictures on each and 38 pairs of
stimulus words. One picture in each pair is a real picture representing a
familiar word and the second picture is a nonsense design paired with a non-
sense word. In order to minimize the effects of poasitional responding, the
real and pons-nse words are randomly located on the right or left side of the
ca;ds. (The feal word, however, is always preagy}ed first.)

The tester presents each péir of pictures, naming eact one as she points to
it. Following presentation of each pair, the child is asked to point to the
picture named by the tcster. The first two items are for practice, and if ihe
child does ;ot respond correctly to these the procedure is explained again. If,
after a repetition, the child still does not respond correctly, the test.is dis-
continued. During the test an item may be repeated only once. Also, to prevent
lip reading, the tester covers his mouth slightly when sayigg the sti@hlus words.
Traiging involves considerable practiée in pronouncing the words clearly and
correctly. It is‘recommended that a tape recorder be used for training and for

screening out testers with even minor speech impediments.

Scoriag

The tester records whether the child's response was correct or incorrect,
whether the item was repeated, and whether there was a need to probe for the
final answer. The score io the total.number correct (ranh- 0 to 38). For
the present study, subscores were also used for real word items (0 to 19) and

1sense word items (0 to 19).
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Score Properties

"Using the Kuder—Richardson (formula 20) estimate of reliability, internal
: i JETRRE

consistency for the testfwas found to be .81 (N,= 1455) in Year f, and .82

(N 895) for Year 2. Internal consistency in Year 1 for the real word"ltems

was .76 and for the nonsense'word items was .85; in Year 2 it was .76 and 86

respectiyelYﬁ“ The correlatlon between performance on real word items and non-
& |
sense word items in bothgyears.was .03, whllqﬁyhe uncorrected part-whole cor-
- i , A & .
relaticn with total score was .53 in Yeat 1 and .50 in Year 2 for real words
o _ .

and .86 in Year 1 and .88 in Year 2 for nonsense words. Across years performance
i .
I . - -

on real word items correlated .19; nonsense words correlated .45. The lack of

|

correlation between subs%ores and the difference in stability coefficients
suggest/ that separate sc%res for real words and nonsense“words\should be used
instead of the‘total score. i
? , -
Sample Performance f
As can be seen in Table A in the Appendix, although approximately 98% _

of the sample attempted to respond to each item, those items 1nvolv1ng non-

2

sense words had a smaller proportlon passing each 1tem than did the items in-
. . | -
volving real words. The range of percent passing each nonsense word item was

43 to 95 in Year 1, and 44 to 97 in Year 2, with only five item scores in .
I ) ' .

each year above 80%. However, for »eal word items the range was 72 to 98 in

Year 1 and 78 to 100 in'?ear 2, with eighteen (of nineteen) item scores above
1\[ ¢ o ! a

80% in each year. Forithe Year 1 biserials, only one score was below .SO, and-

5 were below .60. For the nineteen real words the mean number ofbcorrect
| . . - .
responses was 16.6 ( %~ .69) in Year 1 and 17.2 (SD = 2.37) in Year 2. For
the nineteen nonsense words the mean was 12.2 (SD = 4.49) in Year 1 and 12.8

1 )

(SD = 4.41) in Year 2., Thus, real ‘'words were less discriminat’ )y and appeared

easier, although this may also be due to bias in choosing real over nonsense

-



—61~ - N L . _ .
i?f stimul®. Also, those ncasense itéﬁssreQuiriﬁg discrimination of multiple

consonants were more difficuit than those involving simple consonants.

-
]

Tables 1, 2, andl3 Present ﬁeaﬁs,'standard deviations and rangé of re-
sponses for the total sample by three-month .age breakdowns and by sex. For -
this sample the data indicate that'children's,auditory discrimination-increases

~

with age for children betﬁeen 42 and 69 months, and sex differences gpﬁear
slightly in favor of girls. A comparison of Ta;les 2 and 3 again demonstrates
that the real Qords were not as difficult and showed less variability than the
nonsense woxds, possibly due to the Jact that the children were more likely to
"point to the familiar picture.

A repeéted¥méasures analysis of variance (sex?x age x SES).performed on
the longitud{naiysample (those children tested in bgth years) showgd SES, as
\méasured by mothér's education (below 10th grade, 10th-l2th g;ade,1above 12th
grade), to be signifiéant'when scores Qere summed across years: Real ‘Words,
F=12.81, df = 2/657, Bgi.OOl;'Nonsense Words, F = 32.88, §£ = 2/692,ig.<.001;
Total Correct, F = 41.06, df = 2/690, p<¢ .00l. Sex was significant favoring,
gi?is on Nonsense WGras (£‘= 5.54, g£_=£1/692, Ef:;OZ)'and Tota} S;ore'(E_F 8.52,
df = 1/690§;pj(.904). “Also, there was a significant increase in mean scores
from Year 1 to Year 2: Real Words, F = 15.03, df = 1/701, p<.001; Nongénse
Words, F = 58.79, df = 1/696, p« .00l; Total Score, ¥ = 92.57, df = 1/654,

", . p<.001. 'In age x.sex x SES ANOVAS within each year, age (using a median split)
was not. significant in Year 2, but in Year 1 it was significant for Nonsense
Words (F = 9.57, df = 1/1090, p <.005) and for Total Correct (F = 11.47,

df = 1/1088, p<.001).

Relationship with Other Measures
o . The striking ‘differences between performance on the real word items and

the nonsense- word items make it somewhat d-fficult to interpre! the total
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\\{\\ o o 1 Table 1
\\\\ Total Score*: Means, Standard Deviations and Range
h by Sex and Age in Year 1 and Year 2. '
Group ‘ N Mean: ~ SD . Raﬁée
Year 1 .
42-44 mo. "84 © o 27.69 4,92 . 18-27
’ 45-47 mo. 310 28.42 . 5.10  16-38
48-50 mo. 327 - 28.70 5.57" 3-38
s 51-53 mo. 382 28.94 5.39 15238
] 54-56 mo. 274, 29.20 . 5.36 16-38
57-59 mo. 61 29.84  4.28 21-38
_ Boys 758 - 28.39 5.38 3-38
Girls : gggﬁyﬁf*’”’/ﬂ 29.22 5.1 - 11-38
e Total 1438 28.79 . 5.31 3-38
b . , ) ' |
. G Year 2 . §
51-53 mo. 67 29.75 5.45 18-138
54-56 fo. 219 29.75 5,34 13-38
. ©57-59 mo. - 196 29.46 4.69 -+ 19-38
'60-62 mo. . 249 . 30.25 5.13 14-38
63-65 mo. 155 30.54 ' 4.95  18-38
6669 mo. . 8 0 29.13 4.58 " 23-35
. - Boys 468 29.37 5.16 13-38
| Girls 426 30. 60 4.92 .18-38
Total Co_ 894 29.96 5.08 13-38
-|*Range‘¥'0-38.u' . »

3.
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Table 2

Real Words as Correct Resporse*: Means, Standard Deviations and Rangea
by Sex and Age in Year ) and Year 2 '

Group ) N Mean . SD Range
Year 1 ' .
42-44 me. " 84 16.17 2.56 9-19
45-47 mo. - 31 16.42 2.64 5-19
48-50 mo. 333 16.72 2.58 -« 1-19
51-53 mo. 383 16.57 2.89 3-19
54-56 mo. 275 . 16.77 2.71 5-19
57-59 mo. 61 16. 64 2.32 10-19
Boys . 762 16.43 2.87 1-19
Girls o 686 ' 16.77 2.47 5-19
Total 1408 16.59 ..69 1-19
Year 2 i
51-53 mo. 67 16.72 2.62 9-19
$4-56 mo. 219 17.18 Z.5 : 7-19
57-59 mo. 196 17.06 2.30 8-19
60-62 mo. 249 17.28 2.41 5-19
63-65 mo. 155 17. 34 ® 2.3 6-19
/" 66-69-mo .. g’ 18.25 .71 17-19
Boys 468 17.02 . 2.51 6-19
Cirls o 426 17.36 2.20 5-19
Total 894 17.19 2.7 5-19

P L

*Range = J-19. .
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Table 3

Nonsense Words as Correct Response*: Means, Standard Deviations and Range
by Sex and Age in Year 1 and Year 2

Group N Mean SD Range

Year 1
42-44 mo. 85 11.55 4.06 3-18
45-47 mo. 310 12.00 4.21 1-19
4 -50 mo. 327 12.00 4,58 2-19
51-53 mo. 383 12.38 4.65 . 0-19
54-56 mo. 275 12.46 5.71 1-19
57-59 mo. 61 13.20 3.75 3-19
Boys 760 11.98 4,54 0-19
Girls 681 12.47 4,42 1-19
Total 1441 12.21 4.49 0-19

Year 2
' 51-53 mo. 67 13.5% 4.63 2-19
54-56 mo. 219 12.57 4.52 1-19
57-59 mo. 196 12.50 4.10 3-19
60-62 mo. . 249 12.96 4.54 2-19
63-65 mo. 155 13.20 4.32 0-19
66-69 mo. 8 10.88 4.42 5-16
Boys > 468 12.35 4,50 0-19
Girls 426 13.24 4,27 1-19
4.41 0-19

Total 894 12,77

*Range < 0-19.
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(combined)score. It is poss}ble that the familiar words primarily measure
vocabulary skill and not auditory discrimination, thus favoring those children
with more extensive language and educational backgrounds. Further evidence
for thi; confounding may be suggésted by CADI's correlations (total score) with
‘other tasks in the battery. Its highest correlation* ﬁ{Year 1 was with the
Peabody Picture Vocabulary Test (PPVT), Form A, .61, followed by the Preschool
Inventory, .51; and sy the PPVT; Eorm_B, .48. Although also tapping auditory
discrimination, Massad Mimicry scores showed only moderate‘correlations (non-
sense worés, £'=..31; meaningful words, r = .30). In light of this evidence

the total inventory canﬂot be fecommendea as a tect of auditory discrimination.

Correlations for the real words and nonsense words separately with the .

dther scores in the Year 1 structural an;lysis were highest ;ith the Preschooi
Iﬁbeﬁtor& (.29, .44, réspectively), and PPVT, Form A (.27, .32), and PPVT,

Form B (.16, .41)._7chér correlations were only moderately high: Férm Reproduc¥
' éion total score (.20, .29), ETS Enumeration, total correct (.26, .28), ETS
Enumeration, counting (.19, .28), Motor Inhibition, walking (.11, .28), Motor
Inhibition, drawing (.09, .25), Story Seq;encell, receptive (.16, .27), and the
Johns Hopkins Perceptual Test, ;otal correct (.18, .22). As can be seen, cor-
relations in generai were sgbstantially highef with the nonsense wo: . score.

.Factor analyses of the Year 1 child data for both the total sample and

the threersite longitudinal sample Tevealed a distinct inforﬁation-processing
factor (Shipmin, 1?71,J1972). As might be expected, the most general test

in the batte??,ithe PgéSChoql inGentory, had the highest locading. But all

of the followiﬁg had loadings of.,SQvor higher: perceptual ﬁeasures (éADI,

Johns Hopkiis Perceptual Tes. Matching Familiar Figures, errors), verbal

-~

‘

I*All correlations in Year 1 are for the total sample.
¢ ‘ :

ERIC
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measures (PPVT, Sigel Object Categorization, Toy Sorting, Eight~Block Sorting),

and perceptual-motor measures (Seguin Form Board, Form Reproduction). When

.the CADI subspdrégﬂaéfe used, nonsense words also had a high loading on this

factor, but real words did not. This first component seemed tc be best

defined as '"g" or general information-processing skills which contribute to

' ) B - . M .
level of performance.- Possibly this is evidence of the importance of auditory
_ Y | » .
abilities for the development of certain cognitive skills and abilities; at

this agé, however, it is more likely :hat the child's ability to comprehend

the task and willingness to follow directions were the primary ‘variables

being. assessed.

In Year 2 for the four-site iongitudinal sample, CADI tétal score agaiﬁ
correlated highest with the Preschool Inventory (r = .58j and PPV Torm A, .
(r = .53). The highgst‘correlation-for Fhe nonsense wWord score was with the
Preschool Inventory,(ﬁ_= .53), followed byv%PVT, Form A, .48; TAMA, .24;

ETS Matched Pictures, .42; PPVI, Form B, .40; and Matching Familiar Figures,
errors, —.40. Performance on the real word items also correlated highest
with the Preschool fhventbxy and PPVT, Form A, but these were"low: r= .25
for each. Similarly, in the factor analysis of the.three—site longitudinal
samﬁle déta, nonsénse words had a loading of .63 on factor 1 (ggneral informa-
tion-processing) in thg 13-factor Varimax solution, whi;e real words had a
loading of only .22 (Shipman, 1972). The real word score also clustered
with otﬂer.scores relating to word familiarity (corréct labels on' the Sigel
Object Categorization Test; Mimicry, real w0rdsf¢§fefining a separate factor

J

in. this same solution. ) _17/’L

/
Summary

The nonsense word score appears to be the more adequate indicatcr of

@ ‘itory discrimination at.this age in this population. It danonstrated
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higher internal consistency, greater stability and higher loadings on a

’

general competency factor. In'addition, nonsense words are equally unfamiliar

n

to all Ss whereas the real word items involve vocabulary skill to the extent

13

that children have differential familiarity with the meanings of the Eeal -

words. As suggéstéd by Shéntz (1971), however, theuréal wora subscore may \

be useful as an index of impulsive seleéting of the-concrete or familiar.
Although significaﬁt secx differences were found iﬁ‘favor of girls, .

these differeﬁces in absolute terms were quite small. Older children in

Year l%obtaineg higher scores, and children's mean performance increased

from Year 1 to Year 2 and with level of their mothers' schooling, reflecting

. ~
R

maturational .and experiéntiél influences. Giveﬁ'the paucify_gf meissures
directly assessing auditbry discrimination in‘the ptesent studf: it is
not kno&q tq’what extent the SES différen;es obtained reflected specific
differences in the child's verbal environment,

The present findings exemplify the difficultytbf vbtaining an audit;ry
discrimination iﬁdg# for young children which eliminates éonfounding with
language usage and verbgl‘ability. Future data collertion will enable

analysis of relationships to performance on the Wepman and measures of academic

achievement, particularly reading skills.

Q

RIC
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Appendix

Table A

Percent %éssing Each Item in Year 1 and Year 2

Item Number. ) . Percent Passing Biserials®*
Real Words Year 1 -~ Year 2 Year 1 Year 2
1 Girl, Hujuj ' 98 99 .35 .23
4 Clock, Koopay 97 100 .63 .20
5 Sleeping, Sagrole 94 99 .62 .39
-7 Boat, Boatch . 72 78 ' .63 .63
8 -Dog, Dob . 88 ) 88 .54 .59
10 Duck, Dup 80 81 .67 : .70
12 Scissors, Frissors 88 91 .67 .76
15 Jump, Dump . 86 91 . .61 .84
18 Church, Schurch . 84 : 88 - .77 .84
21 Shirt, Sirt 85 89 .83 .99
24 Bus, Bush 88 90 .76 .73
26 Cow, Tow ' 85 : 90 .81 .85
29 Table, Pable ‘ 86 89 . .70 .93
30 Fish, Fith ) 91 * 93 . -.89 .93
31 Bed, Bej* 87 : 90 . .75 .86
33 Ball, Gall 92 : 93 .71 .90
34 Children, Tildren 86 89 .80 © .70 ¢
35 Dress, Dreth: : 87 N 90 » . .84 . 86
36 Falling, Thalling 84 : 88 .62 T .66

Nonsense Words

_ 2 Phone, Volvap 95 97 .51 .56,

3 Horse, Ulna .92 96 .51 .66
6 Wagon, Zagon 83 93 - .57 .60
9 Sun, Thun ' 74 82 . .65 .70
11-Egg, Edd 53 67 .67 .80
13 Hat, Hap , 65 64 .72 .71
©14 Shoes, Thoes 80 .88 .66 .74
‘16 Plane, Plame ' 50 . 48 ‘ .66 .66
17 Valentine, Thalantine _ 46 48 .66 .69
19 Book, Dook 81 87 .68 74
20 Mousz, Mouf - 51 57 .81 .88
22 Leaf,| Leath 45 44 .67 67
23 Coat,| Poat A 67 66 .79 .81
25 Door,| Goor 70 : 74 .82 .90
27 Stove|, Stothe 46 46 .71 .70
28 Read,: Rezsh =L 57 . . 64 .66
32 Money, 'loney 61 70 .82 .86
37 Sock, Sot 43 45 .74 o .76
=38 Brushk, Brutch 48 : 49 .75 .78
L

*Correlation of each item with the subscore total, i.e., of each Real Word item
"br“ the Real Word total and of each Ncnsense Word item with Nonsense Word total.
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ETS Enumeration I and II : .
Background.

ETS Enumeration I and.II were developed Specificéily for the ETS-Head
Start Longitudinal Study to measure various preclirsors of quaﬁtitative per-
formance. Enumeration I tests the-ability to itémize each member of a set
by using a taék thaf requires neither couﬁting nor reciting the némes of

numerals. The purpose of the task is to assess the child's ability.to

o

brganize a field of'figures and to keep track of two shifting sets——a set’

of figures "pointed at" and a set ''mot-yet-pointed at.'" Enumeration II

|
i

also measures ﬁhis pointing 2bility while incorporéting types of items
| ' . »
found in primdry-grade tests of quantitative ability (i.e., items requiring
couﬁting and/ the matching of equal numbers and spatial orderings of objects).
/. 7 . . N

Enumération I and the Pointing items ol Enumeration II are patternec s

closély after a procedurg used by Potter and Levy {l968>1 Preschool chil=- )
“dren age; 2 1/2 to 4 were askea to toucﬁ each fiéufe on a stimulus page
"just once."” Pages of figures varied in number, arrangement, meaningful-
ness, and heterogeneity-of figures. It was.found tﬁat (1) success on touch-
ing items was correiated with agé, (2) 'arrays with the smallest number Qf
figures were easiest, and (3) random arrangements of figures Qere most dif-
ficult. .Potter and Levy concluded riat their enumerotion technique 'may be
of value to inveétigators.of carly.cognitive development {196&, p. 272]"
"as a method of studying attentional processes thought to be important in
the development of cbncepts of quantity.

Many of the school readiness tests,'such as ﬁhe Preschool Inventory

(ETS, 19?0), the Stanford Early School Achievement Test (Madden & Gardner,

1969), and the Tests of Basic Experiences (Moss, 1970), have a mathematics

ERIC



-73~- )
or number subtest, which generally taps such skills as dot counting, number
conservation and the reading of numbere. Meny pfeschooi programs for his-
advaqtaged children emphasize the development of these number skills, and
several evaluation studies such as thosev@f Head Sﬁart-Planned Variation and
R;oject'follow—Through (Bissell, 1972; Walker,’ﬁane &-BryL, 1973)‘ere.eur—
rently usieg preschool and primary achievement tests %igh number subtests

as part of their test battery; however, very little technical informaﬁiqn

is presently available from disadvantaged samples. Oniéjﬂigpgion is a

recent study by Washington and Teska (1970) using 96;95 advantaged children

e
&

ranging in age from 5-7 to 7-5, where the a;ithmetic section of the Wide
Range Achievement Test was found to correlate .84 with'the“Caiifornie
Achieveﬁent Test (Primarvaorm) ariéﬂmetic‘sectien; .70 witH Binet MA,
. . oy

and .68 with total score on the Illinois Test of Psycholinguistic Abilities.

-A modification of ETS'EeumeratiOn_II was used in the Head Start !l'lanned
Var:ation eveluation (Walker, Bane & Bryk, 1973). Test-retest reliability
coefficients over pairs of testers for a two—week time period (for a sample
of approximateiy 20 chlldren) were moéerate ranging rrom .11 to .81.
Analyses of variance revealed significant time dlfferénces across all
subjects for the total scere. No 51gn1f1cant diﬁfe;ence between types of
Head Start pfograms was found. One of the most appealing aspects of the
ETS Enumeration II fest, according to Walker, Bane & Bryk (1973), is its
cvstematic attempt to measure the various'compqnents in leerniné mathematical

skills, and it was for this reason that the test was originally developed

- and used in the present study.

Task Description and Administration

.

The ETS Enumeratibn tasks consist of a number of colored circles or
\ ; ) .
_small pictures, each on an 8 1/2" x 11" page in & loose-leaf notebook. The
ERIC Y : ®
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Examiner shews the chfld'eatbfpagewuopé-at a time, and asks thé childreithé

to point to or to count each circle on that page or to point_to the correct

stimulus picture. Sample items  are provided to orient the child to the nature
of the task, and practice items precede each new item type. In orienting the
S

child to the task, tésters are cautioned to betsure “that the child understands

-

the response procedures required for each type of item (i.e., pointing to each

circie only once, counting the circles or pointirg to the correct pictvre).

-

(a) Enumeration I. In the:first year of the study, the Enumeration task
consisted of one practice item and twelve test items. Only circles were used
R ‘ . S

in the Yeéar 1 version, the number of circles on each test page varying from

six to nine. The child was requested to point once, and once only, at each

circle on each test page. A thirteenth item, on which the child was asked to

u «

count aloud a line oif seven circlgs, was also included te aid in preparing a
Counting subtest for the second year of the study.

(b) Enumeration II. The Year 2 version of Enumeration was div%ded into

11

four parts. In the Counting section of the task (items 1-4), each item con-

sisted ot a page of either six or nine circles and ‘the child was asked to

'

_count the circles o. . page. The second section of the test, Pointing

(items 5-8), also consisted of circles. After a practice item the child was
asked to point to each circle on a page only once. ‘This group of items wus

a subset of those administered in Enumeration I. In the last two par's of

the test;.the child was asked to.choose which one of three pictures in a row

h
A I

t

‘Wwas the "same' as a stimulus picture at the top of the pages Items 9-16 test-

‘?

ed the concept of "Same Number" and items 17-21 were concerned with appropri-
B

ate ''Order."

ERIC |
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Scoring
(a)° Enumeration I, The enumeration items (items 1-12) were scored

"correct” if the child pointed to each circle in the array once, neither
omitriag nor repeating a rircle. Tf the performance was incorrect, the

nature of the errdYs\uag\cgied: "Omits," "Repeats" or "Omits and Repeats.”

s was 0-12. The counting item

The .possible range for total correct §

(item 13) was scored "correct'" ard given one point © if the child counted

aloud to "7" correctly. The counting item was not included ih\fhe\tgtal

correct score, but was anaiyzed separately,
(b) Enumeration II.  The:Counting items (items 1-4) of Enumeration II

3

each received a possible two points of credit.‘ One point was given'fbr

corrcctly countlng aloud the c1rcleq in a sequence, as credlt for accurate

/1temlzat1on of the clrcles. Another point wasugiven‘for stating the

-
1y

coriect total number in response to the question "how many," as credit

H

for understanding cardinal value. All other items in the test were given

| :
lpoint to each circle'on the test page once w}thout repeating or omitting

one point'c:edit# The Pointing items,(items'5—8)Krequired the child to
. - - 1

any item. The‘mictcrial items (items'9-21) were scored correct if the
child pointed to the p1cture having the same number (items 9-15)" of obizacts
s@s did the st1mu1us picture or the appropflatk requested order (items 17-21).
Thus, the possible rahge of total scores for the test was from 0 to 25.
For the present,analyses,:Total Score and subscores for Counting, Pointing,

Same Number and Order were computed. s

Score Properties

© ;
)

‘(a) Enumeration I. Table 1 gives the item difficulties and coefficient .
alpha reliability for the twelve test items of Enumeration I. This tabie

ERIC
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indicates that accuracy ot pe:formance was systematizaliv influenced by the

number and arrangement of circles on a stimulus page, a finding congruent

witn the contlusions .f Potter and Levy (1968) in rtheir enumeration study

with rursery schodi children. As indicated in Table 1, the twelve items

can- be described as six pairs of items, since’ the members of each pair are
alike in number and arrangements of circles. As shown, mean scores were
higher for items with six circles (items 1-6) than for items with nine circles

(items 7-12). Within these two groups of items, difficulty was related to the

Table '1

Enumeration I
Percent Passing Each Item and Item Biserials* (N = 1459)

{tem Number and Description . Percent Passing Biserial
1. 6 two-colored circles in a line 74.7 ..79
"2. 6 three-cplored circles in & line : 68.5 .79
3.. 6 two-cold#ed circles in two rows 60.4 .80
4, 6 three-colored circles in two rows 56.3 .78
5. 6 two-colored random circles 50.0 .76
6. 6 three-colored random circles . 50.2 .79

. - .
\\Yu 9 two-colored circles in a line o 46.7 .78
8 9 three-colored circles in a line 44,2 .80
9. 9 two-colored circles in three rovys 38.2 .8z
10. 9 three-colored clrcles in three rows 37.3 .81
11, 9 two-colored random circles 26.5 .74
12. 9 three-colored random cirrles 26.8 .76

Alpha = .85.

*Correlation of each item with the total score.

arrangements of circles, single 1{nes .of circles (items 1, 2, 7 and 3) being
easier than rows of circles (Ziems 3. 4, 9 and 10), which iu turn were

easier than random arrangements (items 5, 6,:11 and 12). As car be seen from

the table, the percent of children puesing an item steadily declined from 74.7

or
v
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i? - . to 26.5. The biserials, which ranged in magnitude from..74 to 282,’gavé
| - evidence for.;hé.homogenéity of the items, as did the alpha‘}éliabilitylzﬁ. ,f'

.85." Alphas -within the range of .81 to .86 were found on all éﬁalyses.éf )
Lonsiékency for aéé and sex subgroups. | N ( Lo . /.

“Item intercorrelations are shown in Table 2. These pHi coefficients {

b ‘ ¢

. - B . ! ) . . . ’
were highest for pairs of items of like type (i.e., 1-and 2,'3 and.4, etc.)..
The data in Tables 1 and-2 suggest that the item-pairs could form a scale o

" of difficulty which reflects the eflect of increasing number and complexity

of arrangement of the cdircles on ¢ stimulus page.
1 .

““Table 2

o, ‘ - .
Correlation® Matrix for Enumeration I Items (N = 1459)

—_ \\ - .

1 2 -3, 47 5 6, 7 8 9 10 11 12
| 1. . 0.45 0.35 0.31 0.26 0.32 0.34 ©.31 0.29 0.29 0.22 0.22

‘ 2. 0.45 . 0.34 0.34 0.28 0.34 0.35 Q.33 0.29 0.29 0,25 '0.23

3. -0.35 0.34 . 0.46 0.36 0.34 0.30 0.30 0.35 0.29 0.23 0.26

4. 0.31 0.34 0.46 . 0.28 0.30 0.30c 0.31.0.34 0.33 0.22 Q;25

e
co
o

5. 9.26° 0.28 0.36 0. .40 0.30 0.26 0.31 0.30 0.29 0.27
6. 0.32° 0.34 0.34 0.30 0.40 . 6.32:‘0.35 0.31 0.34 0.29 '0.28
7. 0.3 0.35 0.30 0.30 0.30 0.32 .  0.40 0.3 0.31 0.28 0.28
§. 0.31 0.33 0.30 0.31 0.26 0.33 0.40 .  0.39 0.36 0.33 0.31
9. 0.29 0.29 0.35 0.34 0.31 0.31 0.34 0.39 . ., 0.45 0.294 0.36

10. 0.29 0.29 0.29 0.33 0.30° 0.34 -0.31 0.36 0.45 . 0.34 0.36

11. 0.22 0.25 0.23 0.22 0.29 0.29 .0.28 _§.33 0.29 0.34 0.39
12.° 0.22 0.23 0.26 0.25 0.27 0.28 0.28 0.31 0.3¢: 0.36 0.39

. ,f . ) /

o, . _ /
*Phi ccefficients. . . - o s M

B
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(h)y Lnumeration 11. Ttem ditficulties, biserial correlations with

.
total score, and ceefficient alpha reliabitire for the 21 test items con-
prising Fnumeration 11 are presented in Tabhe 3. The Pointing items
-~

{(items 5-8) were the cas.esd items as . proup, aud sceveral of the Order

cieit
-~
items (items 17-20) wer- among the hardest. [The biscerials showed considerable
“vartiability, with item correlations witn total < cre rangiag from .73 tou
.87. The Counting items, with all biserials uhove B0, were especially high,

and the Order items, for which three of the “ive Fiserials were .3 r below,

were especially Tow,

Table 3

FEnumeration 11 .
Percent Vassing kach Item and Correlations with Total Score (N = 1292-1306;

Item Number and Description
of Stimulus Pictures

Correvlation with
Total score

Feroent Passing

1. 6 three=colored circles in a line 65.Y9 .84
2. 6 three-colured random rirclis 54,1 .87
3. 9 three-colored circles In a line 47 .9 .87
4. 9 three-colored random circles 326 .83
5. 6 two-colored circles in a line 86.5 .60
6. 6 two-colored tvandom circles 73.8 .67
7. 9 two-woulored circles in a line 68.8 .hY
. 8. 9 two-colored raddom circles 40.5 .64
9. 3 birds 54 .4 L2
10. < circles . 44,7 .40
11. 3 cylinders 75.9 A
12. 5 walnuts 15.4 43
13. 5 fish i8.8 .34
4. 7 apples 74,4 41
15. 9 ballcons 49,1 4k
l6. 7 lollipops 18.1 .21
17. 3 flowers 16 .6 43
18, clothes or clothesline 67.3 .25
19. 3 fish going thrv tunnel 15.7 - .26
20. 4-car train 28.7 . 3C
2. 2 turtles 91.5% .32

ERICoa - .77

s - ' . )



-79-

Table 4, which presents the intercorrelations and coefficient alpha
reiiabilities for the four different groups of items (i.e:, Counting, Pointing,
Same Number and Order) and the Total Score, shows the Counting, Pointing and
Same Number items correlated quite highly with the Total Score (with uncor-

 rethd part-whole correlations ranging from .63 to .88), but the corralation
of the érder items with thg Total Score was qui;e low (r =.41), -The Counting
items were the most internally consistent {alpha =.88), followed by the Point-
ing and Same Number items, which have moderate consistency (.57 and .41, re-~
spectively). The internal conﬁistency of the Order items was very low (.11).
This, plus the wide difficulty range within this item group (29% to 91%
passing an item) and their low correlation with the other subtest scores
(.15, .14 and .26 with tne Couniing, Pointirg and Same Number items, respec-
tively) would suggest that the Order items are measuring different abilities
than are the other three subtests of Enumeration 1l. Intercorrelations between
the Cdunting, Pointing and Same Number subscores were also relatively low in
magnitudg, ranging from .32 to .42,

Table 4

Enumeration 11
Subscor~ Intercorrelations and Reliabilities* (N = 1194-1292

———— e e —

{Counting) {(Pointing) (Same Number) (Order) Total Score
Items 1-4 Items 5-8 Items 9-16 Items 17-21
Reliabilitvx .88 .57 L4 1 17
litems -4 42 .39 .15 .88
lteps 5-8 32 14 .63
Items 9-1l6 .26 .70
Items 17-21 .41

Gf”oefficient alpha.,
ERIC - ¢
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Sample Performance

Tables 5 ard 6 show the distributions of Total Cerrect Score for the
enumeration items (1-12) and the counting item (item 13) of Enumeration 1 by
sex and by three-month age groups. As shown in Table 5, there was a steady
rise in mean total correct as a function of age, with a mean of 4.1 for the
youngest group and 7.1 for the oldest. These data support the finding of
Potter and Levy ‘1968) who, with a gro:p Gf 58 nursery school children ages

2 1/2 to 4, found *hat accuracy of performance was clearly <orrelated with age.

e
Table 5

Enumeration I
Distribution of Total Correct Score* by Agec and Sex

Percentiles

Group ¢y Me an SD 10 25 50 75 90

42-44 o, 82 4.1 3.12 0.1 1.3 3.5 6.2 8.2
45-47 mo. 306 5.1 3.66 0.3 1.9 4.8 7.9 10.4
\48-50 mo. 323 5.7 3.53 0.6 2.7 6.0 8.5 10.5
51-53 mo. 367 6.4 3.39 1.6 3.7 6.6 9.0 11.0
54-56 mo. 259 \‘6.6 3.27 - 2.1 ‘1 7.0 9.2 10.9
57~59 mo. 58 7.1 | 3.15 2.6 4.4 7.4 9.4 11.4
Boys (738 5.6 3.48 0.7 . 8 5.7 8.3 10.4
Girls 657 ' 6.2 3.54 1.0 1. 6 g 11.0
Total 1395 5.9 3':52 0.8[3.0 6.0 8.6 10.7

*Range = 0-12.
Table 5 shows the scores to apptoximate a normal distiribution for the

group as.a whole. The 50th percentile for the “totai group coincides almost

eractl, with the mid-point of six; the 25th and 75t > ntTTEé/are located
\)“ »
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evenly at scores 3.0 and 8.6, respectively. The mean score for girls is
slightly higher than that for boys. Data on performance on thg counting item
(Table 6) alsoc show the percentage passing this item to increase steadily

with age. Since the item contained seven circles in a line, the datra may be
compared to items ] and 2 (six iﬁ'a lgne} and" 7 and 8 (nine in a line). Only
297 could pass the counting item, while percentages passiﬁg these comparison
non-counting items- were ;B, bé, 47 and 44, ‘respectively. Therefore, for these
four-vear-old subjects, the request to cdunt a line df circles aloud was a

much more difficult t;sk'than was that of enumeratﬁng all circleg by pointing

‘to them.

Table 6

Enumeration I
Distribution of Correct Score on Counting Item (Item 13)*

Percent RNesp~ nse

Group N " Mean Si 0 1

42-44 mo. . 76 v 0.34 86.8 13.2
45-47 mo. - 280 c.22 0.41 ©78.2 21.8
48-50 mo. 307 0.26 0.44 74.3 25.7
-51-53 mo. 355 0.36 0.48 64.5 35.5
54-56 mo. 259 0.36 0.48 64.5 35.5 .
57-59 mo. 59 0.41 0.50 59. 3 40.7

Boys 697 - 0.27 0.44 73.2 26.8
Girls® 639 0.32 0.47 67.9 32.1
Total 1336 0.29 0.46 - 70.7 29.3

4

J<-oring: 0 = Ing rrect; 1 = Correct.
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LR ,
Table 7 presents the distribution of Enumeration II Total Score data
by sex and three-mofith age intervals. Thais table°shows that each successive-

ly clder age group attained a sligatly higher score on the test, and that

girls as a group scored somewhat aigher than did boys.

Table 7

.. Enumeration 1
Means, Standard Deviations and Percentile Distribucions
of Total Correct Score*

KN

Percentiles

Group N Mean s 10 . 25 56 75 90
51-53 mo. " 75 1.1 5.3 5.7 7.4 10.1 14.5  17.7
54-56 mo. 284 11.7 5.00 5.9 7.6 1.1 16.0.  18.6
57-59 mo. 267 12.4 . 4.83 6.8 8.3 12.1 6.3 19.5
60-62 mo. \330 - 13.3 4.85 7.2 9.1 13.1 7.1 19.1
63-65 mo. 222 14.4 516 7.4 10.0 4.4 183 21.5
66-69 mo. 15 14.4 4.81 7.8 1.4 129 184  21.2

" Boys 626  12.2  5.00 - 6.2 - 7.8  12.0  16.3  19.1
Girls 567 13.5 5.03 7.3 9.3 12.9 17.6  20.1
Total 1193 12.8  5.06 6.? 8.4 12.4 ° 17.1 19.6

*Range = 0-25.

N

/,‘

Age x sex x SES ANOVAS were performed for the longitudinal subjects of
the study only (i.e., those subjects for whom data were available in both
Years 1 and 2). Since the Enumeration Tasks did not contain the same iiems

in Years 1 and® 2, separate analyses of variance were performed on the data

from the two years.

When subjects were divided at the median into a 'younger" and an "older"

~roup, a significant age dif..erence in favor of the "older" subjects was
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found in both Year 1 (F = 30.82, df = 1/1057, p <.001) and Year 2
(F =235.21, df = 1/1091, p<.001). Potter and Levy (1968) also found
significant age differences in enumeration ability.with their 2 1,/2- to
4-yearjold subjects, and two other studies of number concepts of preschool
children found significant age differences (2.thenberg & Courtney, 1969;
Siegel, 1971). The other measure of preoperutiénal number concepts‘used
in thé Longitudinal Study, Spontaneous ﬂumerical Correspondenqe, ;150 found
age differences in both Totai Score and Configuration Score.

Sex differences were significant for both Eﬁumération 1 (F =f1l.93, .
df = 1/1057, p <.001) and for Enumeration II Total Score (F = 12.75,
df = 1/1091, p <.001), both favoring girls. Potter and Levy (1968) also
A2 . .

found significant sex differentes in their’fou§~yﬁar—old group in favor
of girls.

To test forvSES~baSéd_differenées, the lonéifﬁdinal subjects of the
study were dividzd into threergroups‘on éhq.basis of their mothers' educa-
{onal 1evel.? ANOVAS were significant beyogs :001 ihrboth‘Years 1 and 2,
with the high SES éhildrgn (childten:whose mothers had more than 12 years‘

of schooling) obtaining higher Enumerétion scores tha; the middle SES

(childfﬁn with mqtﬁe;s having more thanrlo but less than 12 years of schogl-
- .ing) or low SES'Sgbjects~CtSose whose mothers had less than 10 years of
:‘schboiing)..lThe ifratios were 21.19 for, Enumeration I (df = 2/1057)‘?55;

27.18 for Enumeratior, II Total Score (df = 2/1091). Large SES differences

in preoperational number ability have,alsd been found by Rothenbergvaqé*— -

Courtney (1969), ~iegel (1971) and Almy (1966).

Relatioﬁships with Other Measures

" Cofrelations* of Enumeration I total score with other weasures. in the
- : ‘ ’ ' ' v -J—‘ //

*THese'correlations are based on data from fhej}ongitudinal subjects only.‘:
ERIC | o g
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Longitudinal Stud, test battery were generélly QUitemlow, ranging from .00
to .34. The two highest correlations wéfe with Form Reproduction total score
'(£‘= .34) 'and Preschcol Embedded Figures Test (PEFT) total score (.33), bo:h
of which have a distinct perceptual componentf"-Other correlstions‘of .30
or higher included a negative ?ciationship with Seguin log fastest time
(-.32) and a correlation of .30 'with Preschgol Inventory adjusted total séore.
The "Pointing' items (items 5-8) in the Enumepation II test also correlated
most-highly with Form Reproduction (.35), Preschool Inventory (.36), Seguin
log fastest time (—.31))and with ETS Matched Pictures total score (.30).
Thus, in boﬁh years, these items appear to have a ;ercepﬁual component, but
in Year 2, general informationvteéts had slighgly higher correlations than
in Year 1, indicating that thé nature of the tafk may be cﬁanging somewhat
over time. |

Eﬂumeratiqn II total score had a much greater number of ccrrelations
above .30 with other tasks than did Enumeration I, with a range of correlations
from. .01 to .,69. As in Year 1, the correlat%ons of the highest }?%nitUde

—~were those with total scores on Preschool Inventory (r = .69) and Form

Reproduction (.52). The general informatioun and vo;aleary tesés, TAMA and
Peabody Picture Voéabulary Test.FForm A),also Forrelated highly witﬁ Eﬁﬁmera—,
vtion II (£_= .49 and .53, respectively),'as did Matchéd,?ictures total scbge

. (.50). Jther teséS«Wifh corre]&&ioﬁ; above .40 wére Johqs Hopkihs Percéptual
Test tctal {(.45), Children’s Auditory Discrimimation Inventory total écore
«nd nonsense word, score (.46 and :42), Seguin Form Board fastest time Co
correct placement (r = ;.46) and Hess and#Shiﬁman Eighg—BloCk So;ting Task
totgl scd;e_(.405. Peabody Pict;re Vocabulary Test (Form B), Naming Cateh‘.“
gories,, Moto,IInhibition, Sgontaneous Numerical Céféespondence totélvscore

~

and Massad meaningful words «final sounds) all correlated .38 with Enumeration

ERIC
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II total score. The correlations of Enumeration total score with the

other numerical test in the battery, Spontaneous Numeri:a£ Correépondence,

in both“Year 1 (r = .22 with the Spontaneo.s Numerical Correspohdenze

total Eorfect score, and .20 with Configuration Matching) and Year .

(r =..38 and .24, respectively) show the relationship between:-these two

tests té be positive but relatively low, compared to other intercorrelations.
Factor analycis of the’Year 1 and Year 2 test data showed the highest

loading of both Enumefation‘l and Enumeration II to be with a generél

information-processing factor (''g') that accounted for mos of the common

variance among ‘the cognitiﬁe—perceptual tasks. Loadings on all other facty .3

o

were considerably below .30 (see Shipman, 1971, 1972, for detail>-i presenta-

tion of these findings).

© Summary

O

The ETS Enumeration Test, which was included in the Longitudinal Study

battery as a measure of early numerical ability, is relatively simple to
adminiiger, although care is required in orienting the child to the task

during e practice trials. The fir~t year's experience with the task led
P | y

to the recommendation -that the different-colored circles within a circle

'

that appear in some of the items be eliminated in subsequent versicns.

These circles proved to be confusing to some children, who literally attemﬁted

to point to "all" the circles. ‘The ETS adaptation préparéd for the Head
Start Planned Variation study hés elﬁﬁ;néﬁgd this difficulty. N

jpe total scbre‘alpha reliabiiities QfE:SS.for“Enu;eration T ené 77
for Enumeration II showed the teét to be felatively internally consistent
in-both yea:s.r The "Order" .items (itegs 17;21) of Enumeration II were /

found as a group tc be quite difficiilt for the subjects, and their low

“nternal conéistency and correlation with total score suggest that they

RIC :
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be deleted for use Qith this age sample. Huron Institute éWalker et al.,
‘ 1973} makes the same recommepdation.‘ |
The test was ;ensitive to sex, age and SES differéﬁces in both
Years 1 and Z. Uorrelations‘ﬂiEh other measures were generally los in
Year 1 but reached a high of .69 in Year 25 The ngfelations reflected
both perceptual and general information-processing compagence. There was

no factor analytic evidence for a specific numerical skil P& nderlfing

Enumeration performance; its relationship to the other nuﬁerical task

-in the battery, Spontaneous’ Numerica. Correspondence, wés not’ strong.
However, the.Enumeration tQSRS included various aépects of quantitétivo
fungtioning; such as counting and itemizing, which were ﬁét tappeﬁ by
Spoﬁ;aneous Numefical Corresponaence, as well as assessing recognition in

a non-concrete format of the same spatial order and amount. These qualitieé
"mean that Enumeration I and II more closely~apéro#imate the format of the
paper ana pencil group tests for the primary grades than does-Spontaneous
‘Numerical Co;réspondencé..‘Future data collection should ‘provide information

concernifig the relative contribution of these various components of

quantitative competencies. _ N

ERIC ~ - -
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ETS Matched Pictures Language Comprehension Task 1 ind II

Background |
It is only within the recent past and with the aid‘of new linguistic
theory that psychology has>begun to gain insights into the nature of the
laﬁguage—unfolding procéss. A most strikiﬁg feature of Luis phenbmenon is
that children apparently learn the underlying grammatigal rules and eructuré
of a language, this kﬁowledge enabling them eventually to understand and .
generate an infiﬁige numbef of well-formed sentences in their native langué;e.
"It was Chomsky (1957, 1964, 1965) whe first emphasized the importance of
1aﬁguage as a system stru;Lﬁred by inte%linked transformational rules, and
the £ecentw0rk of'many developmental psycholinguists (Bloom, 1970; B;own,
1970; MéNeill; 1970; Menyuk, 1969) Qmphasiées grammatiqal strupture‘(and not
voéébulary acquisitién)"as éénstitut@ng thg heart of language learning.
In draer to tap;a_child's compreheqsion gf_cerfaiﬁ‘grammatical contrasts
in a structured andié;gtematfc way, Bevko (19585 developed a tesﬁ form?t‘
. witﬁﬁsetéﬁof two ﬁictures togillustyate.Ehe'contrast‘ Using nonsense words,
she studied the déVelbphent of such grgmmatical features #s noun plurals,

past-tenses and compafétive»forms of adjectives in four- to six-year-old

i

subjects, findiug that the majority could produce most of the correct e

grammatical endings. A similar form.of this test was developed independently

i, .
bRl

‘in 195W by Boébyavlenskiy 6in Slqbin, 1968) and was usead With iussian children.
Fraser, Bellugi and Brown (1963) used picture pairs to study the relative
difficulty of comprehension, produétion,andtimitétion of grammatical contrasts
in normal éhyeé—ye;}-;idé,ménd Lovell ard Dixoq.ﬁl9§7) replicated tﬂe study

with a group of six- and seven-year—old retarded Children, Both studiés

found that imitation was an easier task than comprehension, and that

O
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coﬁprehension was éasier than production. 1In both studies, the affirmatiQe—
ﬂegative"contrasthwas the easiés; for.suﬁjgcts, and past tenses aud direct
object-indirect objéct distinqtions were among the ﬁcst difficulg.' Parisi
(1971) alsc used this ?airedrpictures Lechnique with a group' of three- to
six—year~old Italian children and fodnd'thé came prdéf of difficulty of
grammatid%;‘features. The vefsion of matched pictures_used'in the ETS-
Head‘§tart Longitudinal Study_waé originally_geveloped fof a }967 study-of -

4~ and 5-year-old children‘inckeﬁ York City (Bussis, 1968)% in which no sex

and few age differences were found in ability to distinguish grammatical

features. The findings of the order of difficulty of the grammatical

contrasts of this study Were in accord with that found in all previous ."-

-

.studies:
The study of grammatical comprehension is of particular importance in

regard to disad&antaged children, since some recent preschool programs

(Bereiter & Engelménn, 1966; Engelman;, 1970; Osbopn;fl968) have been based

on the assnmption that "the languagé of cultufélly.deprived childfen .o
is not merely an underdevéloped vgésion of éfqndard Englishjfbut‘ié basically
1 n;n—logical mode of éxpreééive‘behavior dBéréiter et al., 1966, P. 113}fﬁ

Thése educ;tors claim that diéaavgntaged preschool childrgn do not'usé.qr

e

anderstand Standard English prepbsitions, negations or. conjunctions. A recent

<

study'b;lTorrey (1969) used a picture pair test to study second-grade Afro-

-

- N .
. B

verb endings;\§O§sessivés and contractions and found that many‘chiléreﬁvcould
goth comprehend aga\produée Sténdard'ﬁnglish fqrms.whgch they rarely or

' o . X ' o e .

never haa begn heard té\pée spbntaneﬁusiy. -Unféﬁtunately,'the studybdid th
inciude any cf the Drepoéitigns, negationé orfconjunctions whiﬁg Bereiter,
.Engelmann&andxbsborn ciaimgduaisadvantaéed childtén not to knqw."Torréy‘é

Aruitoxt provided by Eic:

Ameriéan Child;en's comprehension and productiort of Staﬁaard English plurals,'
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study gives impnrtant evidence that a picture’format can be used profitably
to study the development of the comprehension-of grammatjcal contrasts in
these children, and it is the purpose of the Longitudinal Sﬁﬁdy to follow

- > ’ .

the de!g}opment cf grammatical contrasts in é'disadvantaged sample over 'a

six-year period of time. o ~

Task Description and Administration
LasK 1

The task materials for Matched Pictures I and II consist of a set of

£

< caras, each card containing a pair ef black and whire pictures. Bothfpictyres

oo

in a pair contain similar stimulus elements, but they depict different
P ! " : .

i : . - .
relationshijps between the elements. The child's task dis to distinguish
/ ‘ o . o
j". . i . . ) . y
‘which relationship a particular word implies and to point to that-pi=zture.
: ] ] . N .

For example, the child is shown a pair of picturés and told that they agé b

N

' without E indicating

called '"Bear is sitting" and "Bear is not sitting,'

- which titlé'goés with which picture. The child’is then asked .to point to
the picture called "Bear is not sitting." The task has a counterbalanced
design for the position of the ''correct" picture (i.e., right or left side

of the card) and the sequence in which E_naﬁes'the;correct picture title

(first or second). There are two practice items at the begfﬁning of the’
. ) . - !
task td ensure that the child understands the response procedure of pointing
7 g
o S [ ‘
to the-picture asked for.

. .

(a) Matched Pictures I. " In the Year 1 version of the task there were

A & B

20 picture pairs divided into four syntax types: Future Tense; Pasf Tense,

SR . : ! : .
Negation and Prepositions. The items for these. four grammatical types are,
N . . * ) ' . L3 . -.— :
given on the following page, with the target picture of each 'pair preceded,. .
, ) : . S e B
by an asterisk. ' .

Q oL T . F . 7
-ERIC o : . -
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7
Items of Matched Pictures I

Future Tense (4 items)e ' . Item # in the Test

*The cat will drink.. The cat is drinking.

The "tup is falling. *The cup will fall.

Mrs.! Mouse is sweeping. *Mrs. Mouse will sweepf
The dog 'is eéting. ¥The dog will' eat. .

Py

sl W
(4

-~

P

-

Past Tense (4 items) - o

~

#The frog jumped. The frog is jumping.
"The match is _burning. *The match burned.
*The dog swam. The dog is swimming. °
*The cat, ran. The cat is runniﬁg.

o0 Oy B

Negation (6 items)
' ' *The mouse is not reading. The mouse is reading. 9.
» *The bear is not sitting. The bear is sitting.- 10 .
The dog with a bone; *the dog with no bone - - 11
The cake with the.,candles; *the cake with no candles 12
*The cat is not smiling. The cat is smiling. 13
The basket is empty. *The basket™is not empty. 14 : ‘

4

"Prepositions (6 items)
o

The procedure was changed slightly here, in that the child- wks

./ not told the names of both pictures, but was asked only to point
7 to the one named by the examiner. The picture called for in each
. item is given below (with the contrasting preposition depicted in
> the paired picture indicated in parentheses). i “ i
The cat under the.chair (on the chair) .15 ' Y.
~* The bird in the cage  (out of the cage) R (- ~)5
The rabbif behind thz tree (in front af’the'tree) 17
The ball on the table (under the table) . 18
The dog beside the box , (in the box) - _ 19
The stick between the mbnkew“s feet (under:...feet) < 20

Administration time for‘Mqtched_Pictures.I,is approximately. 6 to 8 minutes.

I

(b) "Maiched Pictures II. In the Year.2 version cf the Matched Pictufes

Test the Preposition items were deleted, since the overall proportion of

subjects passing ‘these items in Year 1 was very high (over 90% passing for

- ¢ ’ R - )

2 of the.6 items), and six comparative adiectives were substituted, four
single comparatives and two coordinate comparatives. In addition, to checkcbj

t
-

on.the Year 1 assumption that the present progressive tense was well-estab-

oo
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v . 1. - oA 'Y

lished, four of &ha\prewiouslyiused verb ‘items which were presented earlier ~ 7
in the test were repeated at the end of the test, with the childrern at this

time asked to point to the present tense picture. These four Present Tense

+

itemg were scored ceparately and were not included in the total score.

“¢Mith the addition of these new items, the test took about 10 minutes to

A . [
‘

admip/ister. The itens for each of the new subfeste of Matched Pictures II \
v ' o . ' .
are .given below, with the target picture designated by dn asterisk.
? . N

. .
. n

Future Tense (4 iteéms) Same items and item numbers as- Matched Pictures I .

PaSE Tense (4 itémS) . "o " " oo " L 1] n t

t . Negation (6 itemS) ”‘ T »‘l . 1 . T 1 " 1 L]

Single Comﬁaratives (4 items) . ; ' Item # in the Test
Less milk. ‘'‘#More milk. S ) - 15 .
\ More .candy.  *Less “candy. , 716
' *Same hats.  Different hats. R ‘ ' c 17
') Same size girafﬁ@g.' *Different size giraffes. C 18,
Coordinate Comparatives (2 éijfé) : ' ' D
Less fish but bigger (m fish but smaliler) ' 19 e -
More- snakeq\but shorter {less snakes but longar) 20 ’
Present Tense (4 items). ) o '# in Test .Is Reversal éf Item
' The cat w1ll drink.” *The cat is drinking. 21 ' 1 )
’ *Mrs. Mouse is sweeplng. Mrs. Mouse will sweep. 22 ) 5 S
The frog jumped. *The frog is jumping. - ‘ 23 2
*The cat is runnlng ‘The cat ran. . ' 24 - 8 - . L
- (Present Tense items are not 1ncluéa@ in Total Score ). \ .
D : .

Marched Pictureva and II are'relatively simple to administer. "The .

tester must be careful not to p01nt at Or look at 2 picture while describing
- ”‘r"i 'Y )
it, however. The test was generallf/EnJoyed by. these subjects

.

¢ Scoring : . ' ' - -

Each item on the test was scored right, wrong, refusal, multiple gnswer

or indeterminate with one point given for eacb'right.%nﬁWer.' Therefore, the
. . %

©
-

El{lC ) ' o _ V

s : .t . '
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maximuﬁ?s;Lre possible was ‘20 for both Matched Pictures I and Il.
<

Score Properties . ! . .

-

(a) Meafcled Pictares 1. Table 1 presents ite? difftculties and

N
. . 1 4
biserial correlatiors of the items with the total score for Matched Pictures I.
N .

The items ranged widely in difficulty, the'l.ardest item (item b: "swam')
being passed by only 29.9Z of the subjects,.and the easlest iteh (item 15:

"under"”) by 93%7. The item difficulties are’'very similar tc those found by

¢

Bussis (1968) with her low SES four—yeafrolds, with the exception cof the

Negation items, which were considerably easier for Bussis' sample. The

, . . . .
biserial correlations with the total score show that the Past Tense items

-
.

'y
(items 2, 4, 6 and 8) as a group had thé lowest biserials (ranging from .20
. . - .
to .39) and Prepositiors (items 15-20) and Negations ‘(ftems 9-14] had the
highest, wiith biserials ranging from .46 to .58 anJ'.B? te .63, fespectivq}y.

Table.?2 presents the ;néercorrelaiions among suyscores and céefficient
alpha reliabilities for Ma}ched Pictuies I, Suhscore-intergorrelatiohs were
quite Mow, rahging from .02 for Negation Yith Past Tensg td a high 0£ A
for Negation with Prepositicns. bncorrec;ed correlations of sulLscores with
total score were of only moderate magn;tude; ranging from .45 (Past Tense)
to .71 (iegation;. The total score's coefficient alpha of .57 showed A
modérate amount of internal copsistency. subscore cbefficient alphas,
which ranged from ,i2 te¢ .50 Jiwe pfbbably'deﬁreséed becausz 6f th; small
number of itéﬁs comprising cach subscore. In subsequent analy;eé..only\the
total score was used. ) : . N

(b) Matched Pigtures ']. Table' 3 presents the ftem dificulties and

Dbiserial correlations of the total score for Matched Picufires I1I. Percent

{y~rect for indtvidual items ranged frow 22.3 (item 2: “juaped") to 92.9 -

ERIC - | o
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(\- L _ Table 1+ - - - -
- o Percent- Pa551ng Each Itemy and.Biserial Coxrelatlons* bt R
’ for Matched Pictures I ’Iotal‘ Score (N-= 967) =T R
r - . lé;\;f“‘ -
Item Item . Percent 4 T - / Y
Number - f)escrlptlon hé Passing . -.Biserial . el
}) 71 will dLlnk B " o 40.5 | - 0.37 . .- .
2 jumped " -, - . 33.4 o . 0.31 .
.3 will fall” &, . o wse 0.47
L 4 . burned N . 47.2 N . 0.39
) .5 will sweep SN . 46.4 0. 44 - N
6 - swam ~ e \\_\ . 29.9 . 0.37 Y
"7, will eat - N s 48.4 .0.47 . . Y 2
. -8 < FAD “ . N 51.9 | "0.20 ) :
‘ 9° % not Leadlng - \‘-\' 71,7 . 0.63 . N
10\ not sitting S 81.1 0uS4 _
. ©. 11, no boe  ° | 75.2 ~ 0.60.. -
12 no ‘candles., - ) 79.0 0. Sy ’ <
13 not smiling . . 68.9 , 0]‘.:4'/’,;,_ _
o _ 14 hot empty o S . 70,5 X “10391 :
: 15 under the chair~ | 93.0 e VT 0lsB
16 in the cage ' ©.90.4 TRV oY .
17 behind the tree N3 L i \
18 on the table e 78IS T .
. 19 . beside the box- . _ = _ 61.4' 7 Lo pLs2 L e e
. o 20 ,/between .the monkey's feet 68.7 S
' R 4 - a - - v
*Corre’;lation of each. item with the fEB?if scbre.. _ o )
S ’ - Table 2 - R e, )
A < . ' : o :
. - . Subscore 1 ercorrelatlonsoand Reliabilities* . - .
: for Matched Pictures I (N = 1460) v ‘ L T
. Future Tense ) Past Tense Negation Pr:aposition Jotal Score -
- " Reliability* | (.31, (12) (.50) © . (.44) .57
' 4 : > —
Future Tense ] p o i .
(4 items) : - S YR .19 .12 @ .6} -t .
Past Tense ‘ ) T . ) . T \1 o
(4 items) L. .02 ¢ 04 : .46Ch L
. .Negation ) ) T . ; ) ' ’
(6 ;..tems) o A .40 71
Prep051t10n ) L S ‘ : " . . )
(6 1tems§" ' o s e v <66, .o
M*Coeffici‘eﬂt .alpha. , ~ Lo _ ™~ - -
" ) ¢ ‘ M ' /7 Ps -
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litem 10: "not sitting'), and biserials with total score ranged ffom .21
(item 8: "ran“) to .76 (item 12: "no candles'). Here agqin, Bussis (1968)
found very similar ftem difficulties for the low SES {i\e-year—olds in her
- [y
study, although the Negation ftems were passed a tonsiderably highe1
percentage’of har subjects than by the present ones. The most difficult
. ' [
items as a group were those of Past Tenbe (items 2, 4, 6.and 8) and

Y .

Coordipate4Cogparatives {items 19 and 20). The ?reseht Tense and Negation

Pl . p ' N \ ‘ -—
7. Tabte 3 ‘ .
) Percent Passing Each Item and Biserial Correlations* \\\‘“‘\
* . .+ for Matched-Pictures Il Total Score (N = 1308) <
- - — i
7 ltem Item Percent N I
( Number Dgséfiption Passing . Biserial
P wilil drink 33.1 0.47
2 jumped : ~N 22.3 0.34
3 will fall i }60.6 0.5
4 burnéd . - 5.7 0.44
5 will sveep 58.1 - 0.60
6 swam : 28.3 R ¢ Y-
7 wil) eat ° 57.6 , 0.631\
8 ran - I . Y443 0.2
9, not reading’ 87.5. ) 0.63
10 not" sitting 92.9 .70
1l no bone 87.% : . 0.64
12 no candles 89 .9 0.76
13, not smiling - . 81.0 = | . 0.52
14 not empty CL, 71504 . " 0.37 .
15 more - ¢ 85.7 0.3%6
16 tess - 66.1 - . 0.57
17 same - , . - 66.1 0.58
18 different 71.0 v~ 0.52
19 less but bigger ' 6.8 | - R 0.33
20 more but shortetr 28.5 0,32
"21 i1s drinking 92.4 0.3%
. 22 .. is sweeping _ 88.8 T 0.40
23 is jumping 84.0 0.26
24 is running 77.4 ‘ 0.3

" = ?
*Correlation of each item with the total score.

[Kc

-
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1967; Parisi, 1971).

o o 4 .
B e . : B " . . -~
- . -98- .
\

< . e

items were easiest for this sample at this time. These findings are in ,

direct concurrence with all previous syntactic comprehension literature °*

(Berko, 1958; Bussis, 1968; Frasgj,.Bellugi & Brown, 1963; Lovell & Dixon,

- . . . A

Table 4 shows that:subscoré intercorrelations were again low in Year 2,
ranging from .01 for Negation with Past Tense to .36 for Negation with

Single Comparatives. The uncorrected correlations of the subscores with

¢

the total score ranged from .35 {(Coordinate Comparatives with Total§ to

.72 (Future Tense with Total). The Total Score alpha reliability of .66

- .

showed moderately high internal consiétency, although the alphas for mosf

of the subscores were much lower, ranging from .15 for Coordinate\Comparaé

-
a

tives to .55 for Negations. -

- Table 4

) o .

Subscore Interdorreéigions and Alpha Reliabilities
for Matched Pictures II (N = 1312)

o

o . Score - . Coord. T e
' . Future Past Negation Single Comps. Cemps. Total
. o E » .
Alpha ~ (.54) (.31)  (.55) (.50) . (.15)  (.66)
Future (4 items) - . .30 .26 26 v ~,T-l9;' .72
Pist (4 items) ©c o1 13 T16 .54
Negation (6 items) N .36 - .05 .61
Single Comps. (4 items) ’ . ; ‘ : - .08 65
Co&fd. Comps. (2vitem5) ' : ’ .35
Y ' : - -
Sa@§¥§ Performance ° . ) , ;w, '

23 : . - . :
The distribution of total correct scores for an N of 1435 subjects on

Matched Pictures 1 was'approximaiely'normal, with a mean of 12.78, a median
- . . ., .

of 12.83 and a standard deviQ;ion of 2.94. KTablg 5 shows the distribution of

\
»

hd .
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total score bv sex and by three-month age groups. It car bg seen in this

table that be'formance on the task tended to impruve with each Successive

.
e

age group and that girls obtained slightly higher scores than did boys. An wi

analysis of variance using only the longitudinal subjects (i.c., those
;:;jercs for whom.data wcre-avéilabla in both Years i and 2) fouae marginally /\
significant sex differences (F = %.24, df = 1/1096, p £.05) f;voring girls,

~and highly significant age* differences (F = 16.11, df ; 1/1696, p <.001)
favoring the older :hild(en and SEs differences** (F = 38.62, df = 2/1096,

P <-001) favoring the (hildren whuse mothers had the most schooling.

Table 5

»
Distribution of Total Score by Age.and Sexe
for Matched Pictures I

—v
e .

Group N Mean  SD 10 25 - 50 75 90
42-46 mo. 88 12 26 2.86 8.33  10.58 12,23  14,%0 15.94
45-47 mo. 301 12,57 3.16 8.3  10.62  12.69  14.83 16.56
48-50 mo. 335 12.50  2.91 8.95  10.52  12.53 14338  1€.35
“51-53 mo. 382 12.95 2.9 9.17  10.95  13.06  15.04 16.77
54-56 mo. 270 13.16  2.67 9.60  .11.22 413.19  15.09\ 16.80
57-59 mo. 59  13.51 2.7 9.98  11.59  13.25  15.55 ‘17,32 -
Boys 753 12.5% 3.0l 8.76  10.68  12.72  14.81 16.69
Girls 682 12.927 2,86 9.18 10.99 -12.97  14.91  16.57
Totall 1435 12,78 2.9 8.98  12.82  12.83  14.86 16.64

,

Note.——Scores-rdnged from O to 20,

*Subjects divided at the median into a “youpger" and-an "older” group.

$%S5ybjects divided into three groups: 1wse*whose mothers had more than 12 vears
of schooling, less than 12 but more thaf 10 years of schopling, and less than
10 years. L. ,
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The distribution of total correct score§ for an N of 1312 subJects

on Matched P;Etures IT had amean of 12. 22 and a stanaard deviation of

3.15. ' The“distribution of this' total score is presenited in Table 6, grouped
- , s . - .

.by three—moﬂtb aée.divisions'and b&tsex._ An apaiysis of variance using only
lo;gitudinal subjects showed sighificant effeéts éor all three variable%
of age (F = 6.76, df = 1/1129 p<.0l), sex (i = lé.95, df = I/1129,
~E_<..001) and SESY(E ; 75.16, df = 2/1129 Efé:BO]), with oldér children,
girls and chlldren whose mothers, had more soooollng obtalnlng the higher

i

scores. In absolute val@ie, however, these- #an differences were very
small in both years, all differences except éhose of SES being appr‘ilmately
‘ . / . ; v

'a half point of total score. This is perhaﬁs a major reason why tHe
results of other grammatlcal comp*ehen51on studles are somewhat contra—

dlctory, Parisi (1971) flndlng no sex dlfferences in perfonance and‘i

¢

. Bussis (1968) finding neither 51gn1f1cant sex nor age dlfferences

Table-é

Distribution of/Total Score by Age and Sex
’ . for Matched Plctures I1I

Group ‘N *  Mean. SD ~ 10 '*.23#- = 50 _E. 75 90N

51-53mo. 83 11.90 - 2.97  -8.16  10.27  11.71 . 13.92 15.84

54-56 mo. 313 11.83  3.18  7.69 9.57  -11.81 \\ 13.92° 16.66

57-59 mo. 304 12.14  3.15 8.02 9.96 © 12.18 . 14.14 16.28

60-62 mo. 351 12.32 . 3.17 8.33 10.08 . 12.23  14.40  16.56
[763-65 mo. 245 12.77°  3.10  8.65 ' 10.59  12.79  14.86 17,18
' 66-69 mo. 16 ‘12.12 3.01 - -8.10 10.50 . 11.83 . 14.17  15.90
~Boys ,697 11.89 3.14 7.75 9.64  11.94  13.96 16.08

Girls 615 12.59  3.13 .8.68- . 10.51 - 12.61 >~ 14.64 16.85

Total 1312 12.22  3.15  8.07  “10.06" 12,19 14.27.  16.48
"Note.--Scores ranged from 0 to 20.

| | J ® » \‘-\\. h
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The group-of 14 items common to Years 1 and 2% was subjected .to a

: - \ . .
.‘repeated-measures analysis of variance,-which feund a signijicant increase

. . .
in score between Years 1 a;g 2 for these common. items (Féy 93.52, df = /1071,

v
N

iEaL.OOl). Significant sex dlfferenceq favorlng glrls (F = 7.83, daf = 1/106?,

—

AE<:,O})/anﬂ<§ES differences favoring children whose mothers had; more

. N
) i

" schooling (F = 61.67, df = 2/1067, é_<.001) weré found across years. As

*

was the casé with both Matched Pictures I and II data, mean differences

-
_—

within all variables'except SES and total within—yeér-;core were very small

in absolute value, all being slightly less than a half point of total score.

.
°

Relationship with Other Measures

The éorrelatiohs** of the Matched Pictures I total s%ore with other tésts
in the Loégitudinal Study.batﬁeri were quite low, ranging %rom .00 to .36..
The onlyrtWO COrrelatipns aboﬁe * 30 ﬁeré‘with Pea?pdy Eprm A total score
(r = .96).and Preschoo}.Inveétory (.35), both tests.of geﬁeral informagion~;nd
;vpcabglary kn;wiedge: Correiation; in the .éO's were obtaiﬁed with Seguin . log
lfasuest time, Children's Audito%y Dfscriminatio;.inventori nonsense words score,
Peabody Form B totalxscore, Hess.and Shipﬁap Eight-Block Sorting Task fétal
o j .
Score, /Eg/SEBry Sequence I (Part I), Form Reproduction total score, and Johns
Hopklns Perceptual Task togal score ., The factor -amalytic data’ (oee Shipman,
*1971) revealed MatcheJ’Pictures I'tq load most higg1¥ on th? general inEeIIec~
tual funétioning féctor, with all other 10a§in§s considerabiy belbw .30. |
Matched Pictures II héd a much greater number of co;relatfons.above .30

with otihier tests in the battery than did Matched Pictures I, with the range
. )

A - -
of correlatlons from .0} to~ .59. Here again, the highest correlations were

-

,g with general 1nformatlon and vocabulary “tests: Preschool’Inventdry total

‘“Epture Tense (4 items), Past Tense (4 items) and Negation (6 Ytems). -
*#*These correlations were based on the longitudinal subjects_ data only.

k)

.
j -
\c. | )
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score (.59), TAMA General Knc~ledge Test (.47), Peabcdvy Form A and B total
scores (both .L4), and Massad HUmiﬁ:? Meaningful Words: Final Sound: (.33).

Perceptual tests sucﬂ as Y-rm Reproducticn, Johns Hopkins Perceptual iest

and Matching Familiar Figures (Lrrors) glso correlated quice _highly (.39,

40 and -.41, respectively), as did Enumeratinon I] Counting ftems (.18),
CADI nonsense words (.41) and Storv sequence (1 (Part 1) (.1, As In

Year 1, the highest factir loading was on the general information-processing
.iac;of’(see‘Shipman. 1572).

The relatively high correlartions w!th the intormational and ~ocabulary
tests reflect environmental influences upon Matched Pictures performance, “

as do the highly significant SES differences in borh years. A perceptual
< . ’ : »
component {s also inherent in this task, as shown by its relatively high

.
correlations with perceptual tests. The relatively low correlation of

Mat ched Pictules with the other, more specific language measure, Sto1ry

- A
.
r

Sequence (Part i), i3 most likely a resulf of differences in t.sk réquire-

ments between ehese two measures. The Story Sequence task, In which the
[}

child ts presented with a set of completely different 6ictures whith he must
2
place in the correct sequence to illustrate the story told by the testsr,
» : L -

. . ]
requires a familiarity with time and spatial sequences which is not necessary *

for success on 'l;iatched Pictures. , '
- 4

Symmary . '

The ETS Matched Picturesstest was included in the present astudy to

measure children's comprehensien of certain grammaticalgieatures, such as
° [
past and future tenses, negation an. prepositions. Since the.test required - !
only a pointing response, thereby placing 1o demd’ﬁh'for verbal production
¢ .
on the subjects, it may be Considered a more accurate index of verbal °

[Kc
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comprehension than tasks in this or other test batteries which do involve
such demands. in accordance with previows research (Pussis, 1938;: Fraser,
Bellugi & Brown, 196§T’Lovell & Dixon, 19497, Parisi, 1971), and contrary

to the claims of some current educators (Fereiter & kmgelmarn, 1966; Engelmann,

1975, Csborn, 1968), negation-and preposition :tems were found to be quite

easy for this predominantly economically disadvantaged sanp'e during thi- age

period, and future and past tense |.ems were somewhat harder. The two

coordinate comparative .tems introduced 1n Matched Pictures 11 were found to
* L

be extremely difficult for these subjects. ijfn the range in item difft-

- culties found for this sample during this dgegpmriod, a reviscﬁ.{orﬁ which

incliuvdes aHl items from Form ! and Form 11 has neen develuped fur ‘wse with

simil¥er-aged children. It is recommended. nowewer, that In 7/ oture task

. )

development the two-choice format of the test Ltemb be altered, since ghe
'n ‘e "

present format allows a 50% chance of the child's beimp correct on any item.

More preferable would be a multiple-cho.ce format. such an that being used
in the ETS CIRCUS battery for ngpg children (EVS, 1972) or a four-cholce
format such as that used in the Northwestern svntax Screening Test (Lee,

7.

1969).

Both the Year | and Year 2 versions of Matched Pictures and the Year 1-
* 4

Year 2 commom items aialysis were sensitive to diffe¢rences in SES, aghk

and sex. The sex differences favoring girls could ge a result of cgifferent
gnyirohmental exper1e$£:s of the sexes {p their preschool years or also

to a greater williﬁgness of the girls to ccoperate with and please ;he
tester, some evidence for which emerged in cther test measures. Since the

Matched Pictures Test used only‘htandard English grammatica!‘forms, and

many of the children in the present saégié\.hsp‘cxally those iq the low
! | 4 .

*
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’ s
SES classification, may ﬁp@ﬂk‘ﬂ dialect only superficially related to

standard Epglisb,/i; i« n;t known to what extent the-sigz}ﬂlcan: SES effects
obtaimed fef;ect differences (n lanb«agg usage rather th#giin syntactic
comarehegiion.
Intercorrelations with other tests in the'battery and.facto: loadings
were considerably higher wigh M;tched Pictures 1! than with Matched
Pictures I, piving some evidence of preater cognitive-perceptual integratiom
_in Year 2. The intercorrelations suggested general informatiop, vocabulary
and perceptual compoments present in Matched Pictures, although its rela-
tionship 1o more specific vérbal skills was less evident. Futtre data will
provide further understanding of the develepmental pattern of syntactic
comprehension and the velattonship éf this patternm to family -and school
determinants: Analysis of the mother's verbm@izalio;s in th;-interactiog
tasks will provide an indéx of the restriction of the child's linguistic.

environment which then can be related to the various measures of linguistic
» . .

competejice used in the study. v
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LTS Story Sequence I and Il

Backgvéund . .

. tarly research on language and cognit.on.rgported s!gnific:nt ('
correl :tions betw_en IQ and linBuistic parameters such as santence length,
vocabulary, .umbeyr of aajectivés. eic., (McCarthy, 1954). Recently there
has been a tendency to look at m;re process-oriented variables in studying
interrelationéhips between cognltive and-linguf{stic functioning (Blank &

Frank, 1971). The ETS §tory Sequence task was|deve

o study the‘
child's underst?nding of larger unit{J}f langulke, Including sentences,

dhort sequences, and sequence relationships.

Language prycesses have been distinguished in terms of receptive and

productive skills. Intelligence tests measurifg school ;Eadiness. such as
the Metropolitan Readiness Test (Hildreth, GrifFXths & Manuvran, 1965) ,
are compnsed almost entirely of receptive language items. But the close
relationship of both *ypes of measurds with achal school performance
suggeats the adyisability of assessing both receptive and productive

language at early ages. There has been little research compariﬁs'l
[ b
receptive and productiv® language in the same child using the same set

of stimulus materials., Many of t{le tests currently being us2d to measure

receptive skills i{n young children e:ploy a single word stimulus énd ask

~

the child topoint to the corresponding picture, e.g , Peabcdy Picture
%:fabularv Test (R?VT)‘ Although this method 18 successful with young

children who may be rather reticent in a testing situation, it does not

tap productive skills and relies only on a simgle-word stimulGs, : \\)

.3

* Iratead of using a single-word stimulus, Blank and Frank (1971) employed

stories, believed to represent a familiar situatfon and "also demnnduthaf

ERIC g : N
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an organized structure be imposed on the material 1if it is to be incorpo-
rated .p. 300L." Story retelling thus places more demands on an imitatiun

task than simple recall or parroting. Two modes of story presentétion were

used with 'ower-SES children laged 4 to 6); one group was asked to repeat

7N

each senteuce of the story as it was-told and the cther heard the entire

.- / . .
story before participating. Each child *“en retold the story (production)

and answered questions about it {(semantic performance). Children who - -
were lnstructed to repeat each sentence had superior recall (p<.05) and

v

grasp of story g¥emes (p<.10) than the group who did not. The authors

sugéest this is due to thé more active role played by the sentence-

, repeating subjects. The amount of semar-ic and syntactic information
recalled was highly correlated (.72 ;nd .76) for each type.of presentation.
For’the sentence repéating group, IQ (Slosscn I\Lglligence Test) was '

. signific&ntiy correlited with syntactic recall a with semantic recall for

- . the non-repeting gerF. Repeating sen:::§gs eemed to facilitate recall

for children with léweg MA. Fo} both group3f Ss with lower MA gave ¥
significantly more incorrect semantic info
Many of the studies revealing social class differences in languaée
development have use% the PPVT and other similar”picture vocaéuiary tests
,(Deutsph. 1963; Aray & Klaus, 1965; Jéruchimowicz, CosteflS‘K\Bagur,.197l;
Rieber & Womack, 1968). Using the PPVT, Jeruchimowicz et al. (1971) found
that lowér-SES'but'not middle~SES preschool ‘hildren made significantly
ﬁmre errors }n écti?n than:object words. Although the lower~SES c#ildren
had a significa;tly gréater proportion of verb and noun errors than'their )
middle~SES age-mates in reCfPtlve.Iangvage. there were no SES differences 1A

.

errors of comcepts used in their productive lénguage (story retelling). No

sex differences were found on the'receptiﬁe or prodictive measures.

-7

O
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Other variabf;s_which may affect the chila's performince oh a rcceptive
¢ [

language measure have h=én systematically assessed by the Illinois Test of
Psycholinguistic Abilities. Wgaver (1965) reported'that culturaf;y di‘

advantaged ghildren showed relat.ve strength in visual-motor channels and

relati&\ weaknegs in auditory-vocal chanuels. Difficulty in auditory \

.

discrimination is suggested as another variable {John & Goldstein, 1964;

Stern, 1966). With aﬁy measure involving oral presentation there is the

additional problem in usiﬁg st andard Ennggh with children who are more \

e ®

familiar with non-standard English (Baratz, 1969). Recent studies have
revealed the existence of a black dialect which is patterned and consiztent

) .
(Stewart, 1970; Labov, 1970); yel most studies investigating SES differences

in language ability have ignored the confounding of SES and race adg diéﬁpr-

ences 4n IanguagZ;usage.

[ .

Assessment of productive language has usdally inv:lved measuring total

output , sentéhce length, and voéahulary. A number of studies reviewed by
Raph (1965) and by Cazden (1966) reported deficits in lower-SES fhildxen in
* these areas., From Labow's work one may conclude that using simpler and less

verboselanguage may not be a gefici{t a. all; rather the middle-class chtld

-

may just be 'wordy."” Such differences may reflect sociocultural differences

in usage rather Lhakxin comprehensigon. Milgram, Shore & Malasky (1971) analyzed

linguistic categories (nﬁmber of words; number of sentences) and chematic
categories (stcry-relevant ;entences; essential the?es) used by kindergarten
and first grade children retelling an {llustrated story which was read aloud
to them, Altﬁbusﬂyadvantaged Ss surpassed their dis;dvantaged pefjé on all

four measures, the differences were greiéer for the linguistic than the thematic

O tegories. The striking difference wvas in sheer verbal output rather
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[
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. \
than in retelling the esaentfal features of the story. No sex or race

~

differences were found. !

Froductive lahguagi includes dimensioms of oral and written ability

but by necessity only ;ﬁe oral aimepsion is applicable for young children.
Yet these different aspects are related'td each other. Loban's (1965)
¢ longitudinal study of children (K-12) provided cqnsiderabie evidence of
the.tontinued relationship between oral ability and reading and writ{ng
.abilities.. He found that those skilled in one aréa were skilled in all
three areas of language. Bruce (1970).'powever, fguna Head Start Ehildren
and older problem readers to b; gobd at everyday d55c§sslon and story

telling, but the older ones "read" sentences as a serifs of individual words
L] . ‘ R
rather than undkrétanding'the syntaxfrules that relate words in sentences.

Bruce also founq Head Start ghildren to fee} alien to i:itract grag.‘c

forms depicting.words, but able to unde and and feel mfortable with

[

pictures depictiﬁg words, ‘ —_— .

Tﬂus. {t would appear frgm the’ above studies that simultaneous

_assessment of receptive and*productive skillg may pr?yide important clues

K]

.. ., » -
to understending language deyelopment and that the use of words in the

Y Y

. . . 2 : .
context of a phrase, sentenee or story may provide a more rea}igﬁis,mégg;re‘

of the child's functional uddergfandiug of language than the use pf a single

btiﬁulus Alone,

Task Degct@ptionﬁ§pgrAdqintu;xatigg

‘The ETS Story Sequence, task was dasigned to assees the young chifd's

. . \
uoderstaqﬂiug and use of language in story sequence using receptive and

productive tki{}eg 5The.s {mulus materials are black and white cartoon-

o "Y€ dravings on 5 {!2" x 4 'L/4" cards. Story Sequence I used- in Years 1

ERIC
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and 2 of the,study consists of two practice items (3 cards each) and two
. tesi items (3 cards and 4 ca;ds). Story Sequence Il! use¢ in Years 2 and
3, consists of four ite;s (two use 3 cards each, two-use 4 cards ea-h),
There is no apparent sequcﬁce in any of the picturé sets, but rather,
the sequence is provided by vérbai cues in'thé stories presented by ‘the
tester (I, receptive), or ia the‘éhpry created by tﬁe child (11, productive)4
The Stories were wric:xgsespecially for this task in otger to avoid the
problem cf differential f%miliarity._ Because Sf the difiicélty of balancing
the distribution of sex, racte, and situations in a small number of itenms,
agimals were used as characters in the stories. T s

There are three types of items: . ':

1. Receptive laﬂﬁqu_. The child selects and arranges a card sequence

!
. X r
while listening to a story told by the tester. There {s no

inherent order in the pictured situations z.d the child is
~ o ' TR
depenQent on linguistic¢ cues .provided in the story (used in

Story Sequence L).

2. Productive ldnguage using verbal recall. The tester presents the

car1ds in orders’as she iella thé story and the child is then asked

to retell the “same' story (used in Stery Sequence 11).

3. Productive language'using child's story telling. The child chooses
T JBUAR ng ch oT)
the picture cardé frum an array and tells his own story about

N . them (Gsed in Stony.Séquence I1).

-
"

Two practice items are given prior to'Story Sequence 1 to familiarize
the child with the 1déa ci physically placing pictures in a left-to-right
row, and to give practice in ;eléctfhé tﬁf appropriéte sequence from the
5Frar-of cards. ‘For the first practice .item the test urns pages of

O book" made of thra2e caris clipped together telling 4 simple story of

. - »

- e
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one sentence per card. Then, separatirg the cards so that 'Wé&€ can see

q

the plctures better,” the tester places cards in a left-to-right scquence

’ on a boé{d ip front';} the child as the story is to?ép The cards are
collected in the same Brder and the child is ther asked to replfce them
the same way Errors are corrected. For the second practice ?ﬁggrthe
tester places the &ame three cards in a2 random array a;d asks the child

‘ to select each corresponding card as the story is beihg‘told. Thus, thé
first instructional ltem.famlliarizes the child with physically ordering
the pictures, amd the second gives practice in selectsing the appropilate
card from the array when the tester pauses in the story.

Followingpractice, the two,test. items of Story Sequence I are

| bresentéd. The child ds required to choose the ,appropriate pictureg .hile
listening to th story. In both test items there is no replacement/qgf
;ardshiq the array as the child makes his cholces; thus the array diminishes
with each response. The child may, however, deci{de to geuse a card he
has zlready chésen rather than one of the cards remaining in the airay.
The decision to avoid replacement of cards was based on preteating
experlence which uuggested'that such a procedure wpuld be cpnfﬁsing to

R |
the child. After the child has finished with egth item, the number on
the back of each card in his sequence Q} recorde This number identifies
the correctfposition of each card in his sequence (e.g., a record of 1,

L
2, 4, ) mkans that § chose the correct cards for the first two statements
only). 1

Story Sequence 11 has two parts with two 1tems fa each, The first
part is story recall. The child is asked to listen carefully to a story
because ‘he will be asked to répeat the same story afterward. As the

ERIC
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2

tester tells the story, a card accompanying each statement s placed in
- . a ’ S

order in front of the child, who is then asked to repeht or rétell the story.

The second part is story-~telling, tappinézghe child's abiLityctb make up a

story using sets of picture —cards. ‘Each set . of cards is placed in front of ™

J ,o - -~
! . ‘ . . .

- the child who is asked to use ‘them to make up a story. The ,instructions

\ . . e . L .

encourage the child to choose as .many of the pictures as desired and to

-

K}

A
arrange them in any order. The child's story is taped.
1

Average administration time is 15 minutes. During training the tester -

: must learn to use a tape.recorder and must become familiar and comfortable

v o

with the stories. Since many young childreh requine considerable encotirage-
ment to tell a story, the tester's ability to establish rapport and a

relaxed setting is critical. Testers reported that most children’ greatly

’ N 4
’ enjoyed this task. » L . ¢ P " \
. a°4 ©t : : ) ‘ -, PN
. Scoring L . - )

Story Sequence I (receptive language), used alone in Year 1 and in

conjunction with II in Year 2, is composed of two items, each with its own
¢ .

story: Tommy Kitten (3 cards) and Timothy Mouse (4 cards) . Each correctly

- selected card is given one point’ so ‘the possible score range for the first
. . . o e
' item is 0-3, for the second, 0-4, and for the combined score, 0-7.
’ o .
- . “Story Sequence II, used in eonjunction with Part I in the second year, =~
»

is composed, of four items: 1. Susie Bear (3 cards); 2. Rabbit (3 cards);

3};Mr;'TurLi% (4 cards); and 4. Mrs., Turtle (4 cardé). “For eZcH;oﬁ these
T A q - )
four items a card order score (thé number of cards placed in the correct

P i

\\§$ ’ order) énd.a“flﬁency'score (tétal number of words used) ﬁere.coﬁppted;
For items 1 and 3 (stoFy recall) a language order score was computed -

. : — . : »
hd 5!
: . . - 4

. ‘ - . n,
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along With eight additional scqres*g which are not reported hére since
\ : - ) . ' . . t .
. ' y N \ ) e
they proved ta be- redundant and/or unreliable. Language order was scored
‘\ . 2
43
:x on a;scale of 0-5, that is, from wo time sequencing phrase (0) to the
“r . \ , R

exact sequence phrase used for each card (5). L
\ ' .
. \ ,
_All sicoring was done ,at the EUS Princeton Office. Although Part I
[ . \ T

presented only rgz?ﬁne scoring problems; Part II feiuired’considerable

| E :

repéateﬂ revision of the coding mamual n%d intensive training of scorers.
8 : \ \
- Score Properties ' . | : | e
S ! ' S
K . ' AU e ‘ ° .
. For Story Sequence 1 total score reliability (coeff1c1ent\a1pha) in
“ . \ » . - . - -

Year 1 wis .50; in Year 2, .37. The COrreiation between Year 1 and Year 2 -

LT v

scores was only .28, in part due to the increased restriction in range ‘of -
. . ) P

v

(SéEféS as a’ceiliég effect became apparent . } . T
Reliability eStimaZes obf;ined in Year é?Tor Sfory Sequence II on
items 1‘and 3 (story recall) Qere .65 for car& order, .65 for flue;cy'apd
< 1o, .
7;67 for langugge 6;de§% on items 2 and & (s£8£% te%¥ing); goefficiénts
s

of .72 for card order and .70 for fluency were bbtained(

£

. . 3
o . -

v SamplerPerfbrmance . .
Sbm Table 1’ reports means and standard deviations by three-month age
s ~ . N : .
ALt . . ‘a8 .
intervals and sex. The composite mean score for Story Sequence I was 4.3
. (8D = 2.25) in Year 1 and 5.5 (SD = 1:86) in Year 2. The potential range
EY ! . : - ' . ‘ o’
of stores, 0+7, was found at each age level in Year 1, buf the lower
limit was not found in all age groups in Year 2. Except for the oldest
p age group, performance showed a regular trend with age in Year 1; this
o : S ‘ . ™ -
- . PN . 1}
*Nogn nuWPer, noun quality, vgrb numbér, verb quality, depicted verbs;
. ‘non-depicted verbs, content words, and non-content words,
§ ' . L e :
R : : ~ :
e - o S
. . 8 ,r_ ) "
oo o . :
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. Table 1

Means and Standard Deviations by Age and Sex: Part 1, items 1 and 2*;-

?

——

Group N Mean . SD R
tear 1
42-44 mo. 89 3.9 3141
- 45-47 mo, 315 3.9 2.19
- 48-50 mo. 331 - 4.1 2.26
51=33 mo. 383 4.5 2.25
5456 mo" 270 4.7 2.19
/ 57-59 mo., 60 4.6 2.29
Boys 770 4.1 2.28
Girls 67% 4.4 2.20
Total 1448 4.3 2.25
Year 2
51-53 mo. 64 513 2,00
54-56 m@o. 209 5.2 1.87
*57-59 mo. 191 5.4 : 2.02
60-62 mo. 239 5.8 - 1.72
. 63-65 mo. 151 5.6 - 1,74
' 66-69 mo. 8 5.6 1.92
Boys . 450 . . 5.) 1.94
Girls 412 5.7 - 1.76
Total 862 5.9 1.86

*Range = 0-7.
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E?\ trend was less pronounced, however,.in Year 2 as ,a celling effect became ’ N
apparent. The cdmposite score for girls (4.4 2nd.5.7) was only glightly ‘” !
I E » - . :

]

o . /////‘ higher than for boys' (4.1, 5.3). .- . b s T

The.itemJanalyses in Table 2 show siﬁilar_;rends, with;girls per-

i

t l e - L}

forming bettef than‘boys‘and SCOres'éenefally impréy;pg with agelf:There
‘was some differgnqe in the bropoftion of* children»whglﬁéd pe;fe€£qscore; i ‘J
_for item 1 and fdr item 2, (41.7% gnd 49.7% in Year 1 and 67.4% and 68.5%
in Yé;%'ZZ réspectiyely). Peffect scd%es; as was éxpéqted,"inéfeaseé i;

a

-7

. v .- .
the older age groups. If the six age groups in Year.l are divided at the
X ] g ) N . - . ?

t
“

. median (older vs. younger), each group shows a gain in the percentage of
3 s = . . ' .
. perfect scores from item 1 to item\Z. That is, the younger group goes from

) .

36:8% to 44.3% and the older group goes from 48;ﬁ% to 57.0%.  This

b4 .

suggests that some children are learning from item to item, and perhaps,

; } . B ; ) B -

for this age range, more practice items prior to administration would be
’ \ W . .-

in order. This hay also mean that even though item 2 has cne more card
R R . Lo : _
- . (and sentence) than item®l, it is an easier item. : . . ¢
v : ‘ ’
Further examifiation of Table 2 shows that children did make use of

» 3 . A 4

é ,. - . the option to*reuseﬁé‘card alfeady chosen. A few children in Year 1 (2.8%)
and in Year 2 (2.3%) did get & score of "2" on item 1 showing tﬁat this’

. option was used. The same was frue for item 2, with 2,2% in Year 1 and

] 2

" 1.9% in Year 2 scorings 3" out of a possible "4'". There were very few . - -0

refusails and indeterminate responses on these two items (Table 2,
: >RO > on . £

S
. e

categorynZ). As' might be expected, such résponses diminished with age.

. Stofy Sequence II, given only in Year 2, assessed productive lénguaéex
Fy M ) @ .

. s . '
. o . “
The means and standard deviations by three-month age.-intervals and sex for-

; . these items-aré given in Table 3. X K .
_ PR . ' “ . ﬁ . X ,

P v o RN s
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Table . .,

Means, Standard Deviations and Percent Response by Age and fex

— y — - — — - - —

-

. Percentage Resbonse
Group N . Mean SD N 0 1 2 3 & 7

Year ! *
Item 1: Tommy Kitten (range 0-3) '
42-46 mo. . B9 1.5  1.19+ 89 22.5 139.3 @éi 4.8 0.0
45-47 mo. 312 1.6 1.16 38 17.3 39.0 A 1.9
48-50 mo. 326 1.6 1,22 336 21.7 4.8 2.4 38.1 3.0
51~53 mo. 380 1.8 1.% 386 17.1 34.5 2.1 4.8 . 1.6
54~56 mo. 268 1.8 1.24 270 19.6 2 .z _ 2.6 48.) 0.4
57-59 mo. 60 1.7 1.29 60 25.0 - 26.F ° 1.7 46.7 0.0
Boys - 759 1.6 1.22, 777 21.4 33.5 3.1 19.8 . 2.3
Girls 676 1.7 1.19 682 17.0 35.6 2.5 44.0 .0.7
Total 1435 1.7 1.21 1459 19.3 34.5 2.8 41.7 1.6
I[tem 2: Timothy House {(range 0-4) o . .
42-44 mo. S; 2.4 1.62 89 16.9 19.1 14.6 1.1 46.1 2.2
45-47-mp. 3 2.3 i 32 315 14.6 21.0 21.9 22 38.4 1.9
48-50 mo. 324 2.6 1.47 331 8.8 20.2 19.6 1.8 47.4 2.1
51-53 mo. 379 2.8 1.47 383 8.9 16.7 17.2 1.8 54.3 1.0
54-56 mo. 268 - 2.9 1.43 270 8.9 12.2 15,9 3.7 58.5 0.4
57-59 mo. 60 2.9 1.44 60 8.3 13.3 18.3 1.7 58.3 0.0
Buys 752 2.6 1.50 770 10.9 17.7 19.9 7,6 46.6 2.2
~Girls 675 2.7 1.50 678 310.2 17.6 16.8 1.8 53.2 0.4
Total 1427 2.6 1.50° 1448 10.6° 17.6 ,18.4 2.2 49.7 i.4
T Year 2
Item 1; Tommy Kitten (range 0-3)
51-53 mo. 63 2.3 1.06 65 7.7 20.0 1.5 67.7 1.5
54-56 ma, 209 ° 2.2 1.11 211 9.0 27.0 1.9 61.1 0.5
57-59 mo. 191 2.3 1.06 192 6.3 27.1 ° 1.6 64.6 0.0
60-62 mo. 239 2.5 0.96 243 6.2 14.8B 2.5 4.9 0.9
63-65 mo. 151 2.3 1.01 152 5.3 23.7 3.3 67.1 0.0
66-69 mo. 8 2.9 0.35 9 0.0 0.0 11.1 77.8 0.0
Boys 449 2.3 1.05 455 7.0 23.5 2.4 65.7 0.4 *
Girls 412 2.4 1.02 417 6.5 20.9 2,2 69.3 0.0 .
Total 861 2.3 1.06 872 6.8 22,2 2.3 67.4 0.2
Item 2: Timothy Mouse (range 0-4) . . ‘ ]
51-53 mo. 64 3.1  1.40 ° 65 6.2 154 7,7 3.1
54-56 mo. 207 3.1 1.31 . 211. 5.7 9,5 17.5 2.8
57-59 mo. 191 3.2 1,38 192 9,9 5,2 12.5 2.1
6G-62 mo. 239 3.3 1.22 243 4.9 5.8 15.6 1.6
~<63~65 mo. 151 3.3 1,26  -152 5.9 5.3 13,8 0.7
66-69 mo, 8 2.8 1.75, 9 11,1 22.2 0.¢ 0.0
Boys 447 3.1 1.37 455 ,8.4 7.0 16,9 * 2.2
Girls 413 3. 1.22 417 4.6 7.7 11,5 1.7
Total 860 g 1.30 872 6.5 7.3 14,3 1.9

Qo
ERIC fusale and indeterminate responses. e
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Table 3

.

Means and Standard Deviations by Age and Sex:
Story Sequence 11 (Year 2, Part II)

' Item 1 v item 3 :
Group N Mean SD Group N HMean SD

Card Order . .

51-52 mo. 58 3.0 2.19 51-53 mo. 63 3.8 2.06
54~56 mo. 188 2.8 2.25 54~56 mo. 200 3.2 2.17
57-59 mo. 178 2.8 2.21 " 57-59_mo. 183 3.6 2.16 -
60-62 mo. 227 3.4 7 2.14 60-62 mo. 233 3.9 1.89
63-65 mo. 140 3.7 2.04 63-65 mo. 145 4.0 1.83
66-69 mo. 8 3.1 2.59 66-69 mo. 9 3.1 2.42
Ruys 407 2.9 2.22 Boys 428 3.5 2,08
Girls 392. 3.4 2.14 _ Girls 405 3.8 2.00
Total 799 3.1 2.20 . Total 833 3.7 2.04

Fluency
5153 mo. - 57 4.5 1.97 51-53 mo. 61 4.4 1.71
54-56"mo. . 175 5.1 2.05 54-56 mo. 185 - 4.7 1.70
57-59 mo.. 161 5.2 1.91. 57-59 mo. 167 4.7 1.55
60-62 mo. 219 5.5 2.03° 60-62 mo, 228 4.9 1.62
63-65 mo. 137" S.4 > 1.96. 63-65 mo. - 145 5.1 1.81

- .66-69 mo. 7 4.6 2.07 | 66-69 mo. 8 5.1 1.46
Boys * 381 4,9 1.95 Boys . 408 4.6 <+«-1.75
Giris 375 5.5 2.02 ' Girls 386 5.0 1.56
Total 756 5.2° 2.01 Total 794 4.8 1.67

4 Language Order '

. 51-53 mo. 57 .9 1.05 51-53 mo. 61 _ 1.1 1.04
54~56 mo. 175 1.1 1.27 54~56 mo. 185 ~1.1 1.12
57-59 mo. 162 . 1.1 < 1.26 57-59 mo. 167 1.2 1.09
60-62 mo. 219 1.3 1.34 , 60-62 mo. 227 1.3 © 1.17
63-65 mo. 137 1.5 1.37 © - 63-65 mo. ¢ 145 1.3 1.13
66-69 mo.’ 7 L3 1.80 66-69 mo. 8 1.6 1.3
Boys 382 1.1 1.26 Boys 407 1.2 1.13
Girls 378 1.4 1.34 Girls 386 1.3 1.12
Total 757 1.2 1.30 Total . 793 1.2 1.13
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Table 3 (Continued)

.

L}

Means and Standard Deviaticns by Age and Sex:
Story Sequence Il {Year 2, Part II)

- = B

Item 2 Item 4
_Grcup N Mean SD Group N Mean SD
Card Order
51-53 mo. 62 3.4 2.14 51-53 mo. a2 3.6 2.07
54-56 mo. . 197 3.4 2,22 54~56 mo. 190 3.4 L 2.17
57-59 mo. 167 3.5 2.18 57-59 mo. 165 3.5 2.15
60-62 mo. 222 4.0 1.93 60-62 mo. o1l 3.9 1.98
63-65 mo. 139 4.0 1.90. 63-65 mo. 141 4.0 1.96
66-69 mo. 9 2.9 2.52 66-69 mo. 9 2.2 2.64
Boys 412 3.5 2.18 Boys 406 3.5 2,19
Girls 384 3.9 1.97 Girls 372 3.9 1.94
Total 796 3.7 1 2.09 Total 778 1.7 2,09
Fluency '
51-53 mo. 51 28.8 21.66 51-53 mo. 52 65.6 30.27
54=56 mc. 169 25.7 19.30 54-56 mo. 169 38.8 22.36
57-59 mo. 147 27.6 22,28 57-59 mo. 147 39.2 25.83
60-62 mo. 203 28.7 24,88 v 60-62 mo. 204 37.6 *  23.7¢
63~65 mo 122 27.0 22.18 63-65 mo. 121 40.8 - 38.87
6A-69 mo. 7 19.1 ~ 11.20 66-69 mo. 7 31.1 18.98 .
Boys 354 24 .4 21.74 Boys 354 34.9 *21.75
Girls 345 30.% 22.80 Girls 346 43.8 31.81
Total 699 27.3 2246 Tot .1 700  :39.3 27,54
N [ )

Item 1 (using 3 carcas) and irem 3 (using 4 cards) both assees the child's

ability to répellﬂa story told by the tester and also to reproduce the h

original card order. The means generally increased with age and girls

.

generally pérformed better than boys.

[y

" . Ttems 2 (3 cards) and 4 (4 cards) also assess productive language,
but ‘here the child is asked to make up lLiis own story. Again the means L
° . '

‘ ’Q . .
‘s generally increased with age with the exceprion of the oldest age group. .
' ’ i
Given the extremely small cell size, and the fact that these are all :hildren
. . . . ~

b}

Girls

_from one-locatiom, these particular data are not interpretable.
) ¢

' scored higher éhan boys, especiaily on fluenty.

IToxt Provided by ERI
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For Story Sequence I, given in both years of the study, a reéédted—
measures analyeis of variance (age x sex x SES*) was ?erformed cu the
longitudinal sample (those Shildren tes;ed in both Years 1 and 2)./‘Summing

the scores across years, sex differences favoring girls (F = 7.33, df = 1/659,

x

» o
p <.01), and BES differences (F = 11.98, df = 2/656, p<.001l) favoring
¢ children whose mothers had more schooling were found.
* Story Sequence II, given only in Year 2, was subjected ;kéht separate

Ve age x sex x SES* ANOVA for the longitudinal sample. Significance leveis for
between-group differences for these variables are reported in Table 4. For

-

all subscores a significant sex difference was found favoring girls. For

lJ

language order (items 1+3) there was also a significant sex x SES interaction

(F = 4.40, df = 2/629, p £.02), favoring girls in the midﬁle ;ES group a;a
boys in the lo;er and higher groups. Significant SES differences were found,
favsring children whose motsers had more schooling, for three of ;he four
subsco}es reported in-Table 4, and a significant age trend (using a mediaﬁ~
age splir) was found for rard or;er in ftems 1 and 3 (F = 7.64, df = 1/633,
p<.01) and items 2 and 4 (F = 6.27, df = 1/597, p <.02).

)
Table 4

. -
Analysis of Variance: Between-Group Differences on Story Sequence I1I

i
T v

Sex Age SES*

{tems 1 + 3 (story recall)

Card Order F = 8,38, p<.004 F = /.64, ps.01 F = 6.35, p<002
‘Languag. Order F » 7.95, pe.005 ns F = 11,94, p<.001
Items 2 + 4 (story telling) ) ' .
Card Order E =06.68, p<.0! ¥ =6,27, p<.,02 ns
Fluency F = 20.79, p<.00] ns F = 4,02, p£.02

Y

*Mother ] education (below 10th grade, 10th-12th grade, above 12th grade)
was used as an fndex of SES.

EKC
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These findings are {in general agreement with those of Zggaka (i9(8):
using this measure with preschool and,?ﬁndergarten_childreu in New Yéfk
City. 1In that study of 4- and 5-year-olds, a significant SES‘difference
(p<.02) was reported. Further, thete was also an interaction of gES
with age and sex (2‘<.063. For the Eiddle—SES Ss, girls were superior

to bdys at botp age levels, whereas low-SES boys performed better in the

older group ard there was no sex difference in the vounger group.

Relationship with Other Measures

Among the main findings of a .principal component factor analysis of

the ch11§ tést data was clear evidence for a geueral 1nformation-processing

-

" )
factor ("g") that accounted for most of the common variance among the

- s

cognitlve tasks. In Year'l for the longitudinal sample, eight out of the

~

twenty-threé\tasks analyzed had varimax loadings of .50 or higher; Story o
. Sequence 1 had a loading of .46. In Year 2,,eleven of the tasks had loadings

of .50 or higher; Story Sequence 1 had a loading of .48. Further analyses
. C

were conducted for the Year 1 total sample data in an effort to identify

clusters of measures within this "g" factor (i.e., verbal, quantitative or

perceptual items) and to delinéate receptive and productive language s1ls
within the subset of verbal measures. There was'no evidence of such
clusterings. 1t appears that at this age level fdr.this population the
child's performance en Pa:i I of Story Sequence isa more\closely related to
his g;neral abilicy to process information than to a specific language
component., . .

. In_the.Yenr 2 factor ertenaion'mattix. card Qrder<aﬁd language order
scores for items 1 and 3'(Story éequeuce. Part 1I) correlated .44 and .50,
respectively. with factor 1 in the 13-faotor Varimax solution for the '

longitudinal gample. Card order and flﬁency scores fo; items 2 and 4
Q corrglaéed «16 and .08, rfspectivsly, with factor 1. These.data suggest

IText Provided by ERI( b4 *
. .
- . ‘ * ’



-123-
that the ability to retell a story is closer to the cogniéive information-~
’
precessing skills tapped by factor 1 than is the ability to produce one's
own gtory.

In Year 1, the higlesf correlations* between Story Sequencé I and‘.\\\\\j
other tascs were moderate, starting with the Preschool inventory (Caldwell)
(r = .39) and followed by the two Peabody Picture Vocabulary Tests (PPVT):
Form B - productive version (r = .36) and Form A - receptive version
(r = .35). In Year 2, the highest correlation was again with the Preschool
Inventory (r = .43), but correlations with TAMA (r = .36) and with Massad
Mimicry, real words (r = .36) slightly surpassed PPVI, Form B (r = .35)

and PPYT, Form A (r = .33).

s+ . Correlations obtained for Story Sequence [ with the two perceptual
‘picture-decoding tasks were similar within year, but were lower in Year 2:
Year 1, Matching Familiar Pi%:res error séore (r = -.33), gpd Johns Hopkins
Perceptual Test (r = .35); Year 2, Matching Familiar Figures'error score
(r = -.28) and Johns Hopkias Perceptual Test 15 = ,27). 1In Year 1 at

least this pattern of c;rreiationsa with its similarity to thg PPVT,

" suggests that performance bh Stor; Sequence I was affected both by tha
child's single word rocabuiary and-his ability to 'read" the pgrceptua}
information in the drawings used 16 thé task.. This infergnce may explain
the low correlation between the Story Sequence 1 and,ETS Matched Pictures
scores (r = .22 in Year 1, r'= .33‘1n Year 2).: In view of the apparently
similar nature of the tasks ({.e., the child gelects a drawing 1; response

i .
to a sentence), chis correlation was surprisingly low. However, a closer

look at the stimulus drawings in the ETS Matched Pictures task shows that

*These correlations are based on data from the lougitudinal Ss only; correla-
o *lons for the total sample tested in Year ) were slightly higher (.06 to .10).

[!Shg; . . W i ¢

£
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the same elements (e.g., ohjects, animals, etc.) are re, .ted for the

response choices, ard the child is being ask:g to recognize the relari.nship

between the elements (e.g., "dog beside.the box" vs. "dog inside the box").
This is in contrast tq tH® Storv Scquence drawings which define the elements
being asked of the child (e,g., Timothy Mouse "lboking under the bed"

vs. "sitting do:n in his qpair").; In Year 1, this 1ifference between the
two tasks in regard to the use of bercepbual cued’ is further suggested by
the correlations of -.24 and .23 between ETS Matehed Pictures and Matching
Pamiliar FiéureE (error score) and the Johns Hopkins Percept;al-Teét.

as vompared to the Story Sequence correlat:ons (r = -.33 and .37, re.pec-
tively). 1In Year 2, however, ETS Matched Pictures correlated -.41 with
Matching Familiar Figures (arror score) and .40 with the Johns Hopkins
Peﬂfeptual Tesff/;;d the correlations with Story Séquence dropped (r = -,.28
and .27, respectivelyf though the correlation betw;en E&S Matched Pictures
and Story Sequence rose from ,22 to .33. This may be evidence f& verbal-

pé?capfdal differentiation.

Story Sequendé I1, given only in Year 2, also had highest correlations

*
v

with measures that haVe.high loadings on fa;tor 1. This w;; most marked
for‘items 1 énd 3 (;tory recall). ?or card order these {tems carf%laied
‘hgghest with the Preschool In@entory (r=.39), Peab;dy Picture Vocabulary
Test Forms A and B (r = .32, .29), and TAMA (r = .31). For language order
the correlations were ;imiiar. though the highest cofrelation was 44 with
Massaé Hiﬁicry (real words). The Preschool Inventbry correlated .44, PPVT
Forms A and B corréla:ed .40 and .35, respectively, TAMA ‘correlated ,39, and'
Children's Auditop# Discrimiuation Inventory (nonsense words) é;rrelqted 34,
Correlatioh-'fof items 2 and 4 (story telling) of Story Sequence II

vere all Quiie low. PFor.card order and fluency ih&“ﬁighest cortelatiqpa

. Ve
. * N -
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vere with Massad Himlcrn.(nonqense words){ T = ;2} and .18, respectively.

Th{s suggests that items 1 and-3 are measuring differenﬁ'productive language
. L4 - - d * »

skills tban are 1tems 2 and 4. Items 2 and 4 make geméndé'on the child’'s

nreative.abili{y to meke up his ‘awn story, whereas items 1 ahd 3 require

ornly that the chbld retell a story just cold to him; however, ttems 1

and 3 pake greater dcmaﬁdq on memory. skills.

» w i
.

& t. Y .
& * °r .
. .. .

.

Summary

The ETS Stery Sequence Task proved: to be appropriate for this agé range
L. - , » . - - .

artd was greatly enjoyed by most chiidren. It should be gpoted, however,
' - ¢

that the ptoduccfve items'were the most dlfficult and not recommended for

o

use with similar populations Below the age nange prescntly sampled
Vel .

(6 1/2 - 5 1J2). : o

From analyses performed thus ¥far, it appears that the child's sex

was the variéble most consistentiy-affectlng'perfo}mante on this task.

SES, as indexed by mother's educu?f;n, and age also showed a significant
s .

effect foJ.seberal of.tbé scores, Mith the exception of scores for the

»

child's production of his bwn storles, scores correlated highest with tasks
Pl .
taﬁping general lnformatlon-proceéping 8kills (factor 1). Performance

may also be. related tu creativity and memory ability. Measures and analyses
. * Y '
in future” years of the study way help clarify these relationships, .'As

with other language measures, particular attengion wldl be pald to investi-
gating the child s verbal environment as indicated in parent interview and

structured mother-child interaction sessions, Additional undefatxndlng is’
' N ’ . . .
also expected when data on school achleyement, particularly reading, and

- preschool attendance are analyzed, .

-

ETS Story Sequedce was successful {n avoioing the single~word stimulus
v .

Q appreach of =0 many standard language tests thch usually assess only

ERIC - | o - C
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”

/ .
~ receptive language, and then to a limited extent. Although these more
' \

traditional types of measures are easier to administer and score, greater

, understaﬁding of the complex‘nature of verbal behavior may be expected

. . . .
rrom a measure such as the present one. -

[ . | \\\\ -
ERIC . ' g

T ¢
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Fixation Time - !

-

Background

it has been demonstraéed that at Jleast ;y the egrly ye;rs'of life
attention i{s an index of early cognitive functioning (Kagan & lLewis, d§65;
Les s, 1971, 1972; lLewis, Goldberg & Campbell, 1970). ;ndividual‘differ-
ences in attention may also have direct-effecls on»léarning. Thus, in the
preschool child, attention may relate to later as well as current:cognitive
functioning. It is also possiblf ;hat attention is noncognitively deter1
mined by the intentions and de;ires of the.child (Me§sick, 1968) . '

One a?pect‘of ihe-stud& of attention is the 1nvéstigation of habitua-
tion which may be measured by the technique of repetifive stimulation {(Lewis
& Goldberg, 1969; Lewis, Goldbherg & Campbell, 1970). The same stimulus is
presented on repeated trials, followed by a nove! stimulus at the end of
the series. Rate of response decrement over repetitious trials provides
an index of habituation. Response recoverX to the final novil stimulus
provides as;Lrnnce'that the preceding decrement is not a function of general
fatigue. \ |

Visual habituation is the must easily measured form of habituation,
and probably the most extensively-exploréﬁ (Fantz, 1964; Kagan & Leyié.

*1965; Lewis, 1971; Lewis, Goldbérg & Campbell, 1970). The most direct
measure of visual habituation is flxntion: or looking-time. A review of,
much Of the research on fixation in {nfancy (s offere; by Kagan {1971)

who clai?a that change (phy3ical contrast or movement), discrepancy from

gchema, and activation of hypotheses can all be Andexed by fixation measures

during the first two years of lﬂfe.k
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It is assumed that differences in rate ~f habituation have important
g¢ffects on children's learning. The child who cannot concentrate or
grows bored quickly cannot obtain as much iInformaticen from Qis environment
as the child who can; while the child who shifts atteaticn rapidly
because he has absorbed the available informatfion (the "quick" child) has
an advantage in assim{iating information. In a recent study of habituation
in disadvantaged black children (ages &3—73'm0n;h3). Hamrick, Hamrick,
and Kilpatrick (1971) found Ss "unable to maintain a state of habituation"
to a novel auditory stimulus over a period of time. The authors interpret
this res@lt in terms of adaptation, suggesting that it may be ''maladaptive
for children reared in a socially deprived environment to maintain a pro-

*

longed decrease in vigilance (extended habituation) [p. 6]."

Task Dtscription and Ad.inistration

The fixa%ion ta;k used in this study measures the amou#t of time a
child fixates or looks at a given picture (Sl) as it is r;peatéd over
six trials and then followed by a novel pictur? (SZ) on tEg seventh.

Two series of slides were used. The first consisted of a redundant
nonsocial visual stimulus: six tr}als-of a slide showing twenty chromatic
straight fines and a seventh ;f chromatic curved lines. The second series,
a soclal array, consisted of a chromatic schematic representation of a
famil& shown for six trials, and a seventh presentation of t} game
schematic witthut color. Each slide was shown for 30 seconds and followed
by a black slide for 30 seconds before the next ‘presentation. The slides
wvere shown automatically with a projector unit which resembled a large
television. The cnild was seated approximately three feet in front of
the screen; and the cbserver was grated next to the projector, hidden from

ERIC
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view by a peg-board partition through which she watched the child. Fixation

time was recorded by a stopwatch as the amount of time (in seconds) the

.

child looked at each picture before turning away the first time.* 1f a

child did not look at the picture within ten seconds of presentation, he

was reminded to do so; if he was alrcady léoking at the screen when the
slide appeared, timing began immediately. A short break was allowed between
the two series but not between slide (trial) presentat;ons.

Although this task has previously been wsed in Iaborat;ry settings
under highly contro}led conditions, these ideal conditions did éot exlst
for the field operations of the present study. The differential lighting
conditions affected the visibility of the slides and of the observer and
the darkened condition of the room was frightening’to some children,
Additional‘diff}cultivs were caused by external noise which distracted
the child, and by equipment failures such as jamming of slides and lack
of precise machine timing of slide Intervals. InDYear 1, data frocam one
of the four study sites were discérded due to continual equipment
problems, .

Although not insurmcuntable, problems were also created by the
simulténéous demands upon the observer, While vatching the child's eye

movement she also had to be timing with a stopwatch, reading these times,

and recording them to a teanth of a second.
Scoring ‘

»

By presenting slides in two series (so:ial and nonsocfal), each

consisting of six repeated stimuli and then one novel stimulus, it was

,\ R -

*In past research, interobserver reliability for detérmining whether the
child was looking at the screen varied between ,60 and .99 {ETS, 1968).

e,

>

©
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possible to obtain separate reliability- estimates and to examine stimulus

content differences. Three basic measures of attettion were obtained:
) .

response decrement (habituation), response recovery (stimulus differen-
tiation) and mean initial viewing time (amount of atteﬁiion). Response
decrement, or habituation, was measured by comparing the amount of

fixating time to a repeated stimulus over successive trials. It wasx
o

calculated as 1/2 (trial 1 plus trial 2 minus trial 4 minusﬂfrial 5).

This procedure uses four points on the curve to determine decrement

‘-

and avoids using the same points as in the recovery score. Stimulue

-

differentiation was measured by response recovery when a novel stimulus
was presented after the repeated stimuli. This score was calculated as

the difference hetween viewing time in grial 7 and trial 6. Am&ﬁnt of -

’
[ 4

attention was the mean initial viewing time over al% repeated trials
e
, .

(i.e., trials } to 6) for each_serges.

.
-~

Score Properties N

. ‘ - 3
Intercorrelations for recovery, response decrement, and mean initial

viewing time scofeE for the nonsocialra;d social series are presented in

T;ble,l. The highest correlations are cohsistently those iﬁvolving mean

initial viewiné t ime. In Year 1 mean initial viewing time on the social

and nonsocial series corfelated .89 and .86, respectively, with mean initial

’ . é

viewing time for the series combined. (These are part-whole correlations

which have not been corrected for .overlap.) Mean initial viewing time

for'é;ch series correlated .52. .In Year 2, similar correlations were ™

found: -.88, .83, and .45, respectively. The recpvéry scores correlated
o

only .19 across series in Year 1 and .09 in Year 2. Similarly, the

response decrement scores correlated .13 across series im¥Year 1 and .05

in Year 2.
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Tablenl

Intercorrelations for Recovery. Response Decrement,
and Mean Initial Viewing Time Scores

-

—F
Py

W22

IToxt Provided by ERI

. ; 2‘ 3 _4_i-f 6 7
Within Year 1 (N = 941-1024) .
Nonsocial: :
:‘.‘ 1. recovery | -~ .{? -.06 .19 .18 .17 .07
2. response dec}emgqf : .11 -- .12 .08 .11 .08 .11
3. mean initial viewing t'ime -.06 12 ! -- .09 .08 .52 .86
Sodial: ‘ i . )
4, recovery ’ o .19 .08 .09 -- .19 -.u4 .03
# 5. response decrement .18 .13 .08 .19 - .07 .0%
6. mean initial viewing time .17 .08 .52 T'CA .07 - .89
Series combined: ) - .
" 7. mean initial viewing time .07 .11 .86 . .03 .09 .89 --
Within Year 2 (N = 674-765) _ .
Nonsocial: N
1. recovery -- 06 =015 .09 .09 05 -.04
7', response decrement . .06 - .07 .07 .05 -.10 =-.02
3. mean initial viewing time -. 15 .07 -- =-,01 -.,05 .45 .83
Social: 2
4. recovery .09 07 -.01 - .12 -.2% -.16
. 5. response decrement . .09 .05 -.05 .12 -— =11 ~.10
6. mean initial viewing time .05 -.10 .45 -.23 -.11 - .88
Series combine .
7. mean initial viewing time -.04 -,02- .83 -.16 -.10 .88 -
Year 1 x Year 2 (N = 548-617) \
Nonsocial:
1. recovery -.06 -.01 .00 -,02 .02 -,03 -.02
2. response decrement .03 .02 .04 .00 .04 -,02 .00
3. mean initial viewing time -.01 12 .25 03 .00 14 .20
Social: o
4. recovery -.07 .00 -.02 .04 .01 ~-.06 -.05
5. response decrement N ‘-.19 -.09 -.01 -.04 ~-.05 .00 .00
6. mean initial viewing time 06 .12 .19 .12 .02 .35 .19
Series combined: ‘ - f
E[{i(j 7. mean initial viewing time 02 .12 .25 .08 .01
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Across years the pattern remains the same qitﬁ mean initial viewing

time demonstrating the highest correlations, bpt'the differences are not

b

as striking. Hean initial viewing time for the nonsocial series had .he
highest correlation aéross‘§ears (r = .25), followed by m;an initia:

vféwing time for the series combined (r = .22), and mean initial viewing

time for the social se;ies (r = .15). Recovery and response decrement

scores had apProximately zero correlations across years. Given ‘these patterns

of correlations, mean initial viewing time over both series was the only

scdre used in subsequentA§Xfuctural inalyses.

L)
L4

éa@ple Performance

Data in Tubl;s 2-5 are based on the total semple tested 1; each year.
Data in Table Z'show that,, as predicted, 1n1;1a1 looking time decreased
-ag the fepeated stimulus was shown over tvials 1 through 6. (ﬂen as the
novel ftimulus was shoim ;; trial 7, initial looking time more. than
doubl#h what 1t was on trial 6.; It 1s also clear from these data that
socia‘ stimuli were attended'to longer than nonsocial stimuli, even though
they were presented a;-the setond series of slides.

Mean initial viewing time for the rqpeated'stimdlus over.trials 1
through 6 and for the two series combined is preéented by sex and -hree~
month age intervals in Table 3. No clear.age trends appéar in either U
year for either series. Sex differences did not appear in Year 1 and in
Year 2 only for the social sxiuuli..uith girls looking lonih(\than boye-
Mean recovery scdres (Table 4) 3lso show no clear age trends except for
social stimuli in Year 2 when scores decrcased with age.” Although boys
had slightly. higher recovary svores in Year 1, in Year 2 girls h§d.llight1y

e

higher scores than boys. Similarly, the mean response decrement scor€s
A

{habituation) presented in Table 5 reveal no clear age trends. Girls had
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4

slightly higher decrement scores for the nonsocial stimulus in Year 1
. .

and higher scores for the social‘stimmlus in Year 2. For the social
stimulus in Year 1 and the nonsocial stimulus in Year 2, ;here were no

gex differences. Nometheless, it is clear that the social stimuli{ con-

, -

sistently evoked greater habituation, .

»

Table 2

Mean 'Initial Viewing Time for Total Group by Trial*
. . in Year 1 and Year 2

Nonsocial } Social

N Mean §D ) N Mean Sb

Year 1 . '

Trial 1 1212 12.3 8.51 1220 19.6 9.52
Trial 2 1218 9.9 + 8.03 - 1212 14.3 9.37
Trial 3 1215 8.3 ' 7.52 120 ‘ma 921
Trial 4 1214 7.8 7.42 1214 10.1 $.01
Trial 5 1207 7.6 7.1 1214 9.0 .32
Trial 6 1195 7.4 7.61 1206 8.7 °© 8.31
Trial .7 1208 ° 16.8 9.78 1267 18.9 9,44
- Y )
,

Year 2 ,
Trial 1 863 . 11.5 8.64 864 22,6 8.58 -
Triat-2. 872 10.4 7.87 BS8 . 17.4 - 9.82
Trial 3 . B69 9.7 , 8.22 858 13,8 9.98
Trial 4 869 9. 8.46 849 11.9 9.63
Trial 5 8712 9.0 8.36 852 11.1 9,47
Trial 6 844 8.6 8.10 843 10.4 9,18
Trial 7 . 867 20.7 9.26 839 22,3 8.65

*{n geconds,
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Table 3

Mean Initial Viewing Time* (Trials 1 to 6) by Sex and Age
for Year 1 and Year 2 -

.

33.51

Nonsocial Soéial Combined Series
M Mean SD N Mean SD N Mean SD
Year 1 L
42-44 mo. 89 53.0 31.42 88  73.2  34.44 96 63.2 29.84
45-47 mo. 271 52.0 “%h45 269 75.6 34.02 281 63.7 27.64
48-50 mo. 269 54.0 32.06 277 70.8 34.54 286 62.5 30.38
51-53 mo. 284 56.4 30.98 295 75.7 3i.76 304 66.4 30.19
54-56 mo. 220 51.6 31.11 223 68.6 34.61 227 60.4  28.49
57-59 mo. 4%  50.7 27.47" ‘43  66.6  33.01 44 58.1  26.51
Boys 633 53.5 31.36 640 72.7 34.58 667 63.4 30.00
v Girls 544  53.3  29.24 555 72,7 34.44 569 63.1 28.35
Total 1177 53.4 30.39 +1195 72.7 34.50 1236 63.3 29.24
Year 2
51-53 mo. .70  55.3  29.37 71 81.9  32.59 75 67.7  25.64
54-56 mo. 192 59.9 27.86 183 7.1 32.23 199 73.3 25.95
57-59 mo. 192 55.7 '28.77 195 89.4 33,08 201 / 72.1  27.65
60-62 mo. 206 59.0 26.86 221 8.3 34.36 (2397 79.4  27.49
63-65 mo. 139  58.1 29.26- 135 87.4 34.77 149 .71.7. 29.64
66-69 mo. 13 .61.6  26.03 13 90.6 36.97 13 76.1 28.36
Boys’ 430 57.3 28.08 427 85.1 33.81 459  70.4° 27,42
Girls 402 58.8 28.18. 391 90.7 32.97 417 74.5 27.25
Total . 832 58.0 28.12 818 87.8 876 72.3  27.40

*{n seconds.
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Table &

Mean Response Recovery (Trial 7-Trial 6)*“by Sex and Age

in Year 1. and Year 2 5

Nonsocial_ Soeial
" . N Mean’ SD N Mean 3]
Year 1
42-44 mo- " 78 8.3 10.60 - . 81 10.1 10.48
45-47 mo. 272 9.6 10.78 © . 270 11.1 10.56
48-50 mo” 288 9.0 10.53 290 9% 10.61
$1-53 mo- 295 9.7 . 10.76  ° 302 10.2 ° 10.81
54-56 mo- 218 9.7 10.15 213 9.9 11.07
57-59 mo. 35 8.8 8.38 36 11.5 10.35
Boys 631 9.6 10.62 633 10.5 10.89
Girls 555 9.1 10.39 559 10.1 10.50
Total . 1186 - 9.4 10.51 1192\ 10.3 10.70
Year 2
'51-53 mo- 66 11.8 10.30 67 13.9  11.34
- 54=56 mo- 194 12.7 10.62 192 12.5 1¢.31
57-59 mo- . 197 12,4 - 11.45 195 11.2 11.59
60-62 mo- | 232 12.1 10.87 232 11.7 11.24
63-65 mo. . - 137 . 11.5 11.81 134 11.4 - 11.37
66-69 0. 10 " 7.8 12,764 10 7.7 13.32
Boys 429 11.7 ° - 41.38 427 11.7 11.08
Girls ' 407 12.5 10.73 403 11.9 11.28
Total 836 12.1 11.07 830  11.8 11.17
*{in seconds. ;
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Table 5 s
Mean Response Decrement* by Sex and Age .
ip Year 1 and.Year 2 b
ﬁbnsog}al - * Social
N Mearr 'SD N Mean )
Year 1 ' o ‘ to 5 :
42-44 mo. 92 2.3 - 6.76 © 90, 7.8 7.94
45-47 mo. 275 3.9 . 6.66 274 7.7° 8.30
48-50 mo. 277 3.8 6.87 278 7.9 [ 8.19
.4 s1-53mo. 294 3.2 7.26 299 (’,7.1 9.43
54-56 mo . 223 3.2 6.85 225 1.1 © 7.45
57-59 mo* 46 2.5 6.00 44 5.6 7.10
Boys 651 3.1 7.13 651 7.4 8.39
Girls , . 556 3.8 qtsé 559 7.4 .8.32
Total & 1207 3.4 6.83 1210 7.4 8.36
~
Year 2 e . . ’ .
51-53 mo. 72 3.3 7.94 72 7.2 e 7.62
256 mo. 197 1.7 1.75 188 7.8 8:31
57-59 mo. 197 . 2.0 7.64 - 196 g.1 8.96
60-62 mo- 237 1.9 8.34 227 8.9 9.11
63-65 mo. 147 1.5 7.71 R S KN 9.66 -
66-69 mo. 13 -1.7 6.82 13 7.4 7.58
. Boys 44 1.9 7.73 - 438 7.9 8.90
Girls 414 1.8 8,07 399 9.2 8.76
Total 863 1.9 7.89 837 8.5 -  8.86 .

*in seconds,
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These data are based on the {;lal sample tested in Year 1 and the
total saﬁple tested in Yea; 2 and 'are thus overlapping. pot identical,
samples. In an age x sex x SES analysis of varfance on the longitudinal
sample (those children tested in both Year 1 and;Year 3)'séparate1y by

year, age differences (using“a median age split) were not significant

\

o

for the nongocial series for any measure. For the social series, age
Vas marginally significant (F = 4.61, df = 1/664, p €.04) fog recéve?y
scores in Year 2, with older Ss looking less. ’

A répeated-measures ANOVA (age x sex x SES) was also berformed on
the longitudinal sampie using scores for mean initial viewing time {trials 1
through 6, seéries combined), recovery, amd detrement scores for each
series separately. The only variagle to reach~;tatistica1 significance
was SES (iédexed by m;ther's educ;tion: below 10th grade, 10th=~12th
grade, above 12th grade) for recovery scores on the nonsocial series ¢
(F = 3.58, df = 2/559, p«<.03), with recovery scores increasing with SES
le;elx The repeated-measures ANOVA did demo;strate éignificant increases

»

in séotes from Year 1 to Year 2. For the nonsocial serfes the recovery

L4

score showed a highly significant year effect’ (F = 24,17, ég'w 1/563,
p <.001). For the social 'series. significant year effects were obtsined

for both recovery (F = 6.96, df = 1/565..g~é.01) and response decrement
.—/“ - -

scores (F = 8.34, df = 1/55Z, p<.004). For the serfes combined, mean

initial viewing time 1lso was significant (F = 6.56, df = 1/592, p «.01).

~No significant sex differences were obtained.
v . .
Relationship with Other Measures' . . .

.

Correlations® qith other measures in the atu&y were low. The range of

*These correlationa are based on data from lonsitudinal subjects only.
\) Correlations for the total Year 1 uample were' essentially {dentical.

&
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correlations for mean initial viewing time (which was the score used in
structural analyses) in Year 1 was .00 to .24, with highest correlaiiqns
with the Peabody Pigturs Vocabulary Test, Form B (r = .f&), and the Hatcﬁing
Famili;r Figures Test, errors (¥ w .20); in Year 2 correlations ranged from
.Ob to .12. Mean initial viewing time defingd task-specific factors when
factor analyses were performed on Year 1 data both fo; the total sample,

and for longitudinal subjects only. Factor analyses of the Year 2 longis

tudinal sample data showed fixation to load high}y on a factor defined by'
itseff and rating of the child's cooperation in the Hess and Shipman Eight-
Block Sortiﬁg Task (13-factor Varimax solution; see Shipman, 1971 and 1972,
for detailed discussion of these Btructuraf analyses). As suggested by
Shipman‘(1972) this may indicate the generhlization of persoha;-social
behaviors (coﬁtro)lfng mechanism;. compliance, desi;; to please) across

. tasks. - Howgver. the lack of ‘corjelation wiah other measures and the low
correlations across subscores witlhin the tasL make the findings difficult

to iqterpret.. i o LR

Summary

In‘spite of field operation difficulties; results obtained for the
Fixation Task are consistent’ with previou? research findings. There was
response decrement over repeated stimuli And recovery with a changed
stimulus, and these ;ppeared to be {nfluenced bx SES, measured by amount
of mothers' formal education, However, the low correlations across
stimuli, among subscores, and with other measures provide litsle unde?~
standing of these data at this time, |

As measured by the Year 1-2 tesi battery, attentlon‘doea not appear
to be directly related to cognitive ability in this population at this

ERIC
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age. It is plausible that.attention. as assessed here, is more a motiva-
tional construct within the domgin of personality.. Althqugh Lewis and

his associates (lewis, 1971; Lewis et al., 19?d) found aitention to be an
index of early cognitive {unctiowing,.attentional variables are among these
in this study that cut across relaaively arbitrary'disfinctions between
cognitive and personal-social funétioning and may be “non-cognitiveiy"
«determined by the child's intentions and desires. ‘Shipman (1972) also
suggests that differences in viewing time may reflect differences in the
desire to follow instructions and please the exsminer. S8ince the child

is explicitly istructed to look, his behavior may be controlled as much

by the instructional set as by rate of information proces;ing. As mentioned.
_earlier, mean initial viewing time did load on a factor defined primarily
by the child's cooperation during the Eight-Block Sorting Task.

These are only tentative conclusions based on less~than-ideal tehting
conditions, including equipment failures, competing stimuli, differential
lighting conditions, the child's fear of the.dark, and probl;ms of compliance
to social expectatigns. Future analyses will reveal the extent to wh;ch

performance on this task during this age period is predictive of other

indices of cognitive, affective, and social functioning in subsequent years.
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Form Reproduction

The Form Reproductiﬁgfzask was included in the Longitudinal Study test
battery to 1) exaéine visual-motor performance over time; 2) study processes
associated with visual analysis and synthesis and visual-motor intcération;
and 3) examine its predicéive validity for later academic/skill behaviors,
e.g., wr}ting..

. Maccoby (1968) has suggested that *he processes involved in zopying
forms aré perﬁeptual, conceptual, discriminatory, and motor {p‘nature and
that ghé\utiliby is "a.very slqwlf acguired skili, and.f.there is a highly
predictable order i{n which forms bécome'%eproducible [p. 163].": This,
order 1s‘based onh a éeveloﬁmental'progression from holistic perceptions
and reproducfive atteﬁbts«to (1) fractonation of stimulus elements, (2) main-
tenance of constancy of partfwhole relations, and (3) c6;:;ptual organization
of these into fupctional.relationships. : ~

The relations?ip between agé and success in form reproduction has been

reported in several studies (Beery, 1967a, 1967b; Birch & Lefford, 1967;

*
Gordor & Hyman, 1970). Typically, higher scores are earned by older Ss,
with older §s being more competent in copying complex forms.

Sex differences in ability to reproduce forms were reported by Denton

(1968) with kindergarten-aged females performing better than males. No sex

N a

differences, however, were reported py.Connor (1967) for second grﬁde Ss on

the Bender-Gestalt or by Pascale (1970) using the Developmental Test of

Y ‘e e
Visual Motor Integration (VM1) with kindergarten Ss (mean age of.60.1 months).

Much research on visual~motor skill has emphgstzed its relation to
i ]
academic achievement and learning diffficulties. Owen, Adams, Forrest, Stolz
@ 1nd Fisher (1971) found poorer performance on the Bender-Gestalt for Ss with

ERIC
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leérning disabilities comﬁared with non-impaired controls. Brerwn (1970),
Connor (1967), Lackmann (1960), Nielson and Ringe (1969), and O'Donneil and
Eisenson (1969) reported poorer performance on tests of visual-motor ability
fo% Ss diagnosed as having reading difficulties in comparison with Ss not
having difficulties. Beery (1967a), Wechsler (1967), and Egeland, DiNello
and Carr (1970) reported that scores on visual-motor tasks correlzated with
MA, CA, IQ and various language and achievement skills.

Several studies have demonstrated the effectiveness of visual and motor
skill experignce and training in improving visual-motor performance. Campbell
(1%]1), Lipton (1969), Maccoby (1968) and Pascale (1970) repprted-that
Ss' performance on tests of perception, drawing, writing and :eading improved
after participation in programs emphasizing perceptual, visual diserizlna-
tion, motor coordination, and visual-motor integration'skills, Robertg
(1970) reported that Ss who had attended kindergarten performed better on
tests of intersensory integrative functiohing (kn first'grade) when compared
with a groub not haqug had kindergarten experience.

In summary, successful\reproduction of'geométric forms is a complex
Process iqvolving the development, integratidn and coordination of several

. sense modaiities. The studies reported-ébove indicate that for prescheol
and primary grade Ss it is positively ébprelated with age, scholastic
achievement, and intelligence tést'scores and is related to experiential

£
factors. ) -

Task Description and Administration ¢ 'f

Form Reproduction in Year 1 data collection ¢onsisted of six geometric

,forms. Four of these items were includéd in the Preschool Inventory whicgg

was administered as part of the overall test battery--vertical line,

circle, -square and triangle. The oblique cross and right oblique line items
‘ , 1,

[} . N
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were added from the VM1 (Beery, 1967a). For Year 2 data collection, Form
Reproduckion consisted of nine forms, the ;Bove six forms plus the inverted
T, thrze vertical lines and the adjoining square and circle from the WPPSI.
The tester asked the child to copy the four Preschool Inventory forms during
administration of this test.. Upon completion the child was asked to copy
the remaining forms on a supplemental sheet. It should be noted that the
first four items are included in the VMI, although their ordering is some-
what different. Test materials consist of the two answer sheets and a
kindergarten pencil for copying.

Administering the Form Reproduction task is fairly simple. For the
items included in the Preschool Inventory, testers must be sure to'insert a
sheet of black construction paper under the sheet presented to S to prevent
him from copying the forms printed on the reverse side. For all items,
testers must be sure the pages are presented to the child in the proper
orientation. 3tandard encouragement probes are used for refusals and “"don't

knows."

Only one trial is allowed for ..ach item unless the child spon-
tanebusly(rejects his figure and draws another; erasures are permitted but
only at the child's instigation. Drawings.should be carefully numbered in

case the child does not draw in the areas indicated.

Scoring

The circle, square, inverted T, and parallel lines were scored 0, 1, 2
;nd the sq;are and circle 0, 1, 2, 3 using Wechsler's (1967) criteria; the
remaining forms were scored 0, 1 using Beery’su(1967a) criteria., Total scores
were obtained Qy summing across items for a maximum total score of 8 for
Year 1 and 15 for Year 2. All tests were double-gcored at the ETS Princeton
office and checked by senior research séaff who resolved any scoring dis-
crepancies. Inter-scorer agreement was high. '

ERIC
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Score Properties

Tablg 1 pr::sents inter-item and total score correlations for the three-
site longikudinal sample (Ss tested fin both years).* Inter-item correlations
were lo. for both years' data. The highest relationship in both years was
between the squaJe'and the triangle (.39 in Year 1 and .49 in Year 2), which
both require the integration of vertical and horizontal elements for success-
ful reprod;ctioni 'Item correlations with total sCore-wege moderate in

toth years. (These item-scale correlations are part-whole correlations

and have not been corrected for overlap.) THe rank ordering of correlatlona
between items 1ncluded‘1n both years' testing Qas only moderate (rho = .42).
Reliability (coefficient alpha) for tetal score in }ear 1 was .61, a;d .71

in Year 2. Although these values are lower than those reported by Beery
(1967a) and Wechsler (7967), this test was also shorter than the VMI and

WPPS1. The correlation between total score for both Years was .52; .the

correlation based o identical items only was .49.

Sample Performance

Mean total scores are reported in Tables 2 and 3 by sex and, three-month
age 1n;ervals for Year 1 and Year 2 data. An increase in total score with
age is evident in both years. Also, in Year 1 increased variability‘waa
associated with higher scores. In Year 2, the veriances were generally higher ~
than in Year 1 which may have been due to the increase in the length of
the test and a wider range of possibie scores.

For longitudinal Ss (i.e., those tested in both years) %23&7813 of

R .
varf nce for age was performed fcr each year separately using a median-split.

There was a highly significant difference both in Year 1 (g = 66.72, g£ - 1/1109,J

— ——

*The suppieméntal {tems were not administered tv the Lee County sample in
Year 2. . .

ERIC
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Table 2

Mean Total Score* by Age and Sex for Year 1 (four-site sample)

e

Group f/ N Mean sD
42-44 mo. 88 1.49 i.24°
45-47 mo. 318 "1.65 1.34
48-50 mo. . 346 1.82 1.41
51-53 mo. 384 . 2.40 1.65
54-56 mo. Y31 2.53 1.72
57-59 mo. . 61 2.84 R 1.88
Boys 783 1.93 . . 1.56
Girls 685 2.27 ) 1.59

Total 1468 2.09 ‘ 1.58

*range = 0-8.°

Table 3

Mean Total Score* by Age and Sex for Year 2 kthree-site sample)

e

_ Group o N . yeah SD
51-53 mo. © 73 4.10 2.55
54=56 mo. 210 4.4 2.45
57-59 mo. 207 4.61 2.73
. 60-62 mo, 239 5.26 2.79
63-65 mo. 141 5.98 © 2,78
66-69 mo. .9 6.33 " 2.60
. Boys , 460 4.54 Coan
Girls 419 5.36 « 2,70
Total 879 4.93 2.74

*range = 0-15. .
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p<£.001) and in Year 2 (F = 27.43, df = 1/714, p <.001) favoring the older
group. .

Repgﬁted-measures aralysis of variance (sex x age x SES) was performed

for the longitudinal sample using scores based on common items only.‘ This

' analysis indicated a highly significant sex difference (F = 19.03, df = 1/689,

P <.001) with girls oBtsining higher scores. This analysis.also indicated
a significant age effect across years (F = 444.20, df = 1/693, p < .001)
favoring the oléer group. SBS differenqgs were examined using a three-way
split’fﬁr'mother's‘education--above 12’yga£§,.10-12 years, below IO.years.
A highiy Sigﬁificant differ;nce overall was found “(F = 29.44, df = 2/689,
2<:.001). with dean séores inc;eaéing as mother's education increased.

‘.Analysis of variance was also perforﬂed using the total scareafrom the
Year 2 administration of the tést. Again, signiflcan; ;ex differences
(F = 12.66, df = 1/714, p <.001) and SES differences were obtained (F = 38.91,
df = 2/714, p<.001),with girls and children whose mothers had attended
séhool lonéer obtaining higher scores. : . !

Maccoby (196é) has suggesteé that successful performance in reproducimq

forms depends on an 1ntergction between age and stimulus complexity (e.g.,

single strokes, lines involving directionality, forms involving integration of

parts). Beery (1967a) has constructed the VMI in an age-sequential pattetn

~ in which stimuli progress from single, elementary shapes to complex inte-

grated forms. Inspection of percent passing the Form Reproduction items
indicated performance increased for common items during this age period and
the v;rticél line and circle were the easiest for this sample in both years.
Data for percent of Ss receiving full anﬁ partial credft for each {tem are
presented in Table 4. In Year 1 ordering of forms from least to most diffi-

cult for this sample would be: vertical line, circle, right oblique line,
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8quare, cross and trigngle. For Year 2, the ordering would be: vertical
line, circle, inverted ir three verti~al 11ne§, right oblique line, square,
triangle, circle and square, and cross. The most difficult items were those

requiring complex integration of elements and differentiation of part-whole

~

relationships. .
- Table 4

Percent of Subjects Receiving Full and Partial Credit
for Form Reproduction Items

Item Year 1 (N = 1470) Year 2 (N = 905)
Vertical Line 69.05 85. 88
Circle ) . 60.27 77.28
. Square 13.75 29.8%
Triangle 7.07 25,98

4 Right Oblique Line 0.5 . 40.23
Cross _ 11.83 17.38 °
Inverted T * 65,78
Three Vertical Lines * ! 41.65
Square and Circle * 21.58

*Item not administered in Yegr 1.~
]

Relationship with Other Measures ’

Factor analyses of child test data for Years ! and 2 indicated that

the Form‘Reproduction score had high loadings on a "g" or gene;al‘infotmation-
procggfing ;killsoftutor (see Shipman, 1971, 1972 for a hetailed description
of these analyses). This factor wvas defined by scores from verbal, general
information. classification, and disérimination measures: ‘ .
Correlations among Form Reproductiop and purported measures.of achievé~

ment and language skills (Preschool Inventory, Peabody Picture Vocahbulary
I )

Test receptive and produstive vocabulary), form discrimination (Johns
o Hopkins Perceptual Test, Matching Familiar Figures). form analysis (Preschool

[:R\j:

wll Toxt Provided by ERIC




~154~

Embedded Figures Test, WPPSI Picture Completion)' and eye-hand coordination
(Seguin Form ‘Board) are reported in Table 5. Moderate corrélations between
Form R;production\scores and these variables are apparent. Although analytic
perception did not emerge a> a separate factor, there were moderate correla-
tions between Form Reprodyction and purported analytic perception measures
(e.g., Johns Hopkins Perceptual Test, Prescpool Embeddad Figurea).f The
loadings for Form Reproductién on the "g" factor and'its relationship with
other measures indicate that compreherfsion and verbaf skills in addition to

-

pertepfﬁhl-motor coordination contributed to this sgcore.

. Table 5 4

Inter-Correlations Among Form Reproduction and Selected Scores
for Years 1 and 2 for the Three-Site Longitudinal Sample

1 2 3 4 5 6 7

Form Réﬁrodhction.i 1 - .54 46 Al B .39 -, 46 40
Preschool Inventory 2 .51 ~- - .66 .63 .48 ~-.54 .36
PPVT A 3 .40 .58 - .73 .37 =.50 .29
PPVT B ‘ 4 .33 .50 .69 . .33 -,50 .27
Johns Hopkins 5 .32 .32 .32 w25 — =42 .31
MFF (errors) 6 (.39 -.42 =43, =32 .43 =30
PEFT B AV .32 .31 .13 25, -.23 -
*icture Completion 8 .45 .59 .56 .56 .30 -.40 .29

Note.~~Values to the right of the diagonal %re for Yeur @ (N = 719-796).
Values to the left of the diagonal are for Year 1 (N = 433-781).
All correlations are significant beyond the ,001 level of confidence
(x.001 = .148 for N = 500).

#3ince this tash: wra: adrinisterecd in Zear 1 onl:, correlations arc azed on
O ata for the total Year 1 sample (N = 942-1386).

ERIC
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Summary '
o @

Several aspects of the Year 1 and 2 data support the usé of this measure.
of form reproduction to tap an ability related to young children's cognitive
development. - Despite restricted }anges,.performanCe.increased with age and
varied as a function of the complexity of t@e stimulius ftems. SES differences
were consistent with previous research in similar aged samples and indicate

»
that experiential factors contributedgo this difference. Sex differences

* -

favoring females, although statistically significant, in absolute terms
were small.

The relationships among form reproduction scores and achievement measures,
although moderaté, were in the expected direction and consisfent with'past
research. Form reproduction loaded onto a general "'information-processing"

-factor with cognitive, perceptual and language variables, i;dicating other
vartables associzted with performance «n this task. The reliability coeffi-
cients obtained i;dié;ted moderate intra-individual consistency in perform-

ance; stability of performance across years was moderately high for this age

sample. Future analyses will focus on the sequential development of form
reproduction skill, exam{ning the pattern of correlates with academic and
other cognitive-perceptual skills within and across age periods and its

relationship ' to experiential variables in the home and school.
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Johns Hopkins PerceptualiTest

Purpose

A

The Johns Hopkins Perceptual Test was developed in 1966 by L. A.

Rocenberg, A. M. Rosenberg, and M. Stroud, as a brief fieasure of intelli-
gence in young children. It was recognized that available measures of
intellé;tual function had serious Iimitations with children who had
functional or organically determined speecﬁ defeétg, liﬁited verbal and
experiential repertoires, or motor handicaps, as well as with very young o
or retarded children. Theaim, therefore, was to develop a diagnostic:
1nst;ument for the eveluation’of such children. In preliminary work
with this test-usiggfjﬁe”Eh;IEEen ranging from 3 to 6 years of age,
Rosenberg (1966) obtained correlations of .62 and .45 with the ?eabody
Picture Vocabulary T?st f;r middle-class and lower;qlq;s'children,
respe;tively, and correlations of .80 and .66'with the Columbia Mental
Maturity scale. The perceptual nature of the task, however, was a major

factor in its inclusion in the Longitudinal Study battery.
A numbef of studi%s with preschool children have indicdted that they

can discriminhte forms (Brown & Goldstein, 1967; Gaines.'l969; Wohlwill

& Wienerk 1964), with the number of errors decreasing as age increaseR

(bronin, 1967; Robinson & Higgins, 1967).. Taylor and waies (1970)
delineated three stages in form discrimination among théir sample of 47
three- and four-year-olds using a match-to;ggandar& tasks first, a pefiod,
characteriéed by a high number of errors, with résponses made largely in

terms of positional effect (i.e., proximity of a comparison figure to the

standard); second, & period of multiple responses, with choices made on the

basis of similarity to the stimulus figure but Qithout sufficlent

-
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differen:iétion to produce the correct match; and third, a correct and

unique choice made.

-

Much research has focused on the exact nature of the discriminaticn

*

to be made. with variations among forms occurrimg in overali shape

(configuration, number of sides), orieftation (up-down, right-left rever-
. B ) . q:. -
sals), and detail (opep or closed lines, linear or curvilinear). Special

emphasis g giv.on those discriminations which appear to he important in

the developmer® of reading skills. Rudel and Teuber (1963) and Enterline
(1970) both found left-right reversals to be more difficult than up-down

ones. Gibson, Gibson, Pick and Osser (1962) used twelve letter-like furms

-

and various transformations of them as comparisons. Children of ages 4 to 8
were to select all the ones like the standard from a roy of thirteen alter-
natives, and errors were classified according to the type of transformation

. errqneously identified with the standard. Most difficult, for younger as
. a_

well as older Ss, was the "perspective" transformation (e.g., a 45 degreé-

pladi of the figure); easiest to discriminate welre "topological" changes
?

(e.g., a broken or closed line). Even the youngest children, thohgh, made
very few errors of omission--that 1s,.faileQrto se'ect the true match. .In a
study with 36 gurs;ry schogl children, age» 3-1 to 5-1, Braine (1b65) found
thel;ffect of o;ientaticn on form recognition to change with-age. He
1nbefpreted this.as a chahge in the part used by the child as the starting
point for scapning, the younger children looking:first at a "focal point"
of‘the figure 3nﬁ the older children lookiné first at the top of the figure.
°Attenfiop‘hég also been focused on methodology. Cronin (1967)

.

presented mirror-image triangles to kindergarteners and first-graders using

three different forégls:vfl) a,dyad, in which Ss-were asked to make a

judgmen: of "same" or '"different:" 2) oddity problem, in which 85 were
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asked "which one is different" oLt of téree figures; 3) match-to-standard,
in which Ss were asked which of two triangies is the same as a third.
Meéhods two and three did not differ sign?ficantly, while the dyad
proved to be the most di(ficulﬁ. Furthermore, the only children wha
failed to show.improveﬁent during the task were those giv.:n the dyad
without corrective feedback.

Robin;on and Higgins (1967) asked childrén to judge pairs of triangular
forms as ;same"'or "different' and then had them show via gé;tures in

P

wﬂat direction the figures pointed. < They found that children could dis-

criminate the forms although théy called them the "same,"

and concluded .
that inadequacies may be related 'to testing procedures rather than to .
perceptual lack. Jeffrey (1958) found that 4~year-olds vwho learned to
press buttons orient;d in the séme direction as stick figures ;ere sub-
sequently able to label the figures more successfully.

Ricciuti (1963) conducfed a stﬁdy to detefmine what stimulus components
the child considers when making a similarity judgmént. He presented his
.subjects, ages 2-11 to 8-3, with four geometric figures and a standard
(no téo identical) and. asked which one was most like the standard and why.

Ovérall, about 20% of the judgments were based on stimulus detail rather

than on gross form.

Task Description

v The Johns Hopkins Perceptual Test requires the child to choose Torm
identical to a standard. It comsists of 3 practice and 30 test'iteég,\all
- involving black geometric figures printed on white cards. There is one

Booklet for stimulus cards and one for response cards.

The ¢hild is presented with a stimulus form and asked to point to the
one just like it among several alternatives. The alternative figures are

ERIC
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3

all on one card, while each stimulus figure is printed separately. The

:

pages of the stimulus booklet are thus turned after each item, and the

pages of the response booklet are turneéd after each alternative figure

‘on the page has been presented once as the stimulus. o

Item difficulty is varied by differences in number of angles in

figure and in number of alternatives given the child (either 2, 3,
In any given set of alternmative figures, overall form remains congtant;

differences may occur in size, orientation, and/or degree of apfgularity.

The task is not difficult to administer and takes about/10 minutes

with three- to five-year-old children. fointing to each alternative when
introducing a new response card, E included special instructions ("Loog at
this one, this one, and this one:") to foéus ihe child's attention on all
the figures of a given item. This procedure, as well as the inclusion of
practice items @ith corrective feedback, waé ihtroduced in order to
incfease the likelihood that errors were due to perceptuai abilities and
not to stylistic factors or irrelevant elements in the testing éituatioﬁj

a possibility raised by Robinson and Higgins «(1967).

’
4

Scoring

Items were scored as correct, inccrrect, refused, or indeterminate

.

(e.g., multiple answers). The total score is the number of correct matches
made (maximum is 30). For the Loagitudinal Study two "subset' scores were

also computed. . Gordon (19@9) had distinguished between items in which the

child responds to the figure as a whole and makes a "global" comparison,

and items involving more complex figures in which the child compares them

L

in terms of subtle differences in component parts. The former type of

-

discrimination was hypothesized to constitute a "form perception' subset

o~f the test, whereas th: latter type would constitute an "analysis" subset.

ERIC .. .
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Gordon distinguished 16 "form perception' and 14 "analysis' items.

s

Score Propérties

et

Item analysis did not support the use of sepﬁraﬁé.perception and

analysis subscores. Item-intercorrelations in general were moderate to &

low apd were as high across the two item types gsvthey were within each
t&pe. The confounding of itém typg'with order of presentation (9 of the
14 "analj?is" iiems were in the second half of the Fest) and.difficulty
level (all analysis items had ;he ﬁaximum number of alternative resppnses)
makes it difficult to tease out process differences amohg items. Given
the agove, only the totﬁl correct score was used.

Table 1 presents the biserial correlations and percent pzssing ;ach
item for Years 1 and.Z. For the_topal sample in &ear 1 thé‘alpha coeffi—
ciént of reliabiiity:for total score for a N of 1410 was .76; E:piserialé
ranged from .27 to .72L Reliability coefficients were highly similar
across groups differenéiated by ‘age, sex, and SES; In Year 2, with N =
1317, coefficient alpta was .73, with Efbiserials between .30 and .62.

The correlation between Year 1 and Year 2 scores was .27.

Sample Performance

.Tables 2 aud 3.preseht‘the means, standard deviations, and percentile

distributions for total score by age and sex for Year 1 and Year 2. . The

task proved to be of moderate difficulty for most of the children in this

sample, and scores were relatively well distributed throughout the possible
range. These scores are similar to those obtained by Rosenbgrg-(l972)

with a sample of mixed SES. (For his suﬁéample of 158 children ages 4~0

to 4;11, a score of 19 fell at the 50th per;entile‘and a score of 22 to

24 at the 90th. For 110 children ages 5-0 to 5-5, the 50th percentile

&) . . \'k\/
[ERJ!:ore was 21 and the 90th was 25.)

IToxt Provided by ERI
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Table 1

Item Data: Percent Passing and Biserial Correlations in Year 1 and Year 2

, Year 1 (N = 1410) Year 2 (N = 1317)
Item Percent Correct R Biserial Percent Correct R Biserial
1 69.3 .49 83.6 .55
2 71.1 .51 84.1 .59
3 63.7 .59 83.1 .62
4 87.4 .70 93.2 .50
5 74.3 .58 87.0 .59
g 65.1 .64 77.4 .59
7 76.2 .48 C 777 42
8 72.6 .57 78.8 .50
9. 9.0 .72 9%.4 .57
10 66.1 .57 79.2 .59
1T 59.3" .49 76.2 .52
12 45.6 A 55.0 47
13 34.2 L35 41.6 .46
14 49.9 Y/ 54.5 46
15 86.5 .68 91.7 45
16 _43.5 47 49.3 .47
17 55.6 .46 62.2 .30
18 96.5 .52 N 97.1 b
19 59.9 .56 70.2 .60
20 49.6 .49 63.2 .49
21 39.9 .31 51.7 .37
22 53.6 .49 57.9 - .50
23 54.3 .58 .. 60.7 .58
24 51.7 .41 53.7 .39
25 31.5 .36 38.6 = .39
26 29.9 .55 44.8 .45
27 33.3 .27 33.7 .30
28 23.0 .35 28.8 .33
29 32.6 .29 32.6 .32
| 26.5 .30 27.3 .32
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. Table 2

’

é\Distributions of Total Score* by Age and Sex, Year 1

. Coe IR . ' Percentiles ' ‘
Group N Mean SD . 25 50" 75 90
42-44 mo. - 80  16:5  5.23 9.5 12.8.  16.7 20.2 23.0
45-47 mo. 295 “15.7  4.82 8.9 12.6 15.8 19.4 22.0
48-50 mo.. 328  16.2  4.80 1C.0 13.1 16.1 19.4 22.3
51-53 mo. 379 17.9  4.60 11.6 15.1 17.8 21.4 24.1
54-56 mo. 270  17.7  4.84 11.0 14.3 17.6 21.3 23.8
57-59 mo. 59 , 18.0  4.55 11.8 14.2 18.4 21.2 23.5
Boys 746 16.7  4.86 10.1 13.6 16.7 120.2 23.0
Girls 665. 17.1 4.86 10.5 13.8 17.2 20.9 23.4
Total 1411 16.9 4.86 . 10.2 13.7 16.9 20..5 23.2
*Range = 0-30.
Table 3
Distributions of Total Score¥* by‘Age and Sex, Year, 2
: ) Percentiles
Group N ‘Mean SD 10 25 50 75 © 90
51-53 mo. 81  18.7  4.21 12.8 15.9 18.8 °  21.2 24.1
54-56 mo. 311 18.7  4.29 " 13.0 15.5 18.9  21.8 24.5
“ 57-59 mo. '309  19.0  4.54 13.0 15.8 1956 . 22.0  24.8
60-62 mo. 352 . 19.4  4.34 13.6 16.3 19.8 - 22.6°-  24.9
63-65 mo. 246 20.4  4.25 15.0 18.0 20.8 23. 25.4
| 66-69 mo. 16 _ 20.8  4.02 14.8 19.5 20.5 23.5 26.9
Y : :
Boys 698  19.1 4,50 12.8 16.0 19.5 22.3 24.9
Girls 617 19.5 4.24 14.0 16.5 19.7 22.4 24.9
Total - 1315  19.3  4.38 13.4 16.3 19.6 22.3 39.9

*Range = 0-30.
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Analyses of variance were pgrfbrmed on.the longitudinal sample;
that is, the children tested in both Yéar 1 and YéafIZ. In & repeated—
‘measﬁfes ANOVA SES* was a significant variable (F = 63.98, df = 2/1045,
p <£.001) when data wefe summéd across years; high SES children obtaiﬁed
‘the highest mean score and low SES children, the lowest. No sighificant
sex differences were found. Because childfen-fell in different age
categories in the two years,: another analysis of variance was performed.
for each year separately. Using a median age split, there was a signifi—
_canf age difference.in both Year 1 (F = 52.79, df = 1/1070, p <.001} and
in Year 2 (F = 17.47, df = 1/1129, p<.001) in favor of»the older_children.

The repeated-medsures ANOVA also showed a significant increase in scores

. from Year 1 to Year 2 (F = 245.97, df = 1/1049, p<.001).

Relationshin with Other Measures

& . . :
Factor analyses of the Year 1 and Year 2 child test- data did not yieid

L3

any clusterings of perceptual tasks. Rather, the Johns hopkins Perceptual

Test had its highest loading on the first factor, best defined as genéral

cognitive skills or "g." ‘(See Shipﬁan; 1971, 1972, for‘é further descrip-
tion;of these analyses.) .

Correlations of the Johns Hopkins Perceppggi’Task were moderate to high
with measures tapping both general mental ability and percepfual discrimi—
nation. In Year 1 (using ghe total;Year 1 sample)** it correlated ;39 with
the Preschool\Inveﬁtory, .35 with Peabody B (productive ianguage), and .33
with Peabody A (receptive language),‘all of which tap general.infermation

-~

and verbal skills; and -.52 with errors on the Matching Familiar Figures

*Mother's education was the index of SES below 10th grade; grades 10-12;
above 12th grade. ’ '

-

**%Correlations for the three~site longitudindl samble were lower by .01 to .10.

ERIC . -
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.41 with Sigel Grouping Responses, both of which had high loadings on the

Test and -.41 with quickest time to correct solution on the 5Seguin’ Form

Board Test. Other high correlations were .43 with ETS Storyd§equence and

general ability factor and also contain perceptual elements.
Year 2 correlations (using the three-site longitudinal sample) showed
a similar pattern, the higher relationships occurring with general ability

and perceptual measures. Correlations were .48 with the Preschool -Inventory;

-.42 with errors onfthe Matching Familiar Figufes test; .42 with TAMA,
a measure of general knowledge; .40 with ETS Matched Pictures, tapping

language skills using a picture-choice format; .39 with Form Reproduction;
.37 with Peabody A; ~.36 with quickest time to correct.solution on the
. - i

Ry

Seguin Form Board Test; and .33 with Peabody B.

Summary ' s ‘

The Johns Hopkins Perceptual Test was found to relate to othér measures
of general ability as its developers intended, and alsgvto'tasks with a high

perceptual comporent. SES and age werefsignifiéant variables in “:oth. study

. o, R : . e
years, and there was glso. a significant increase in performance firoi Year 1

° o~ .
. N -

to Year 2. The SES finding indicates that'ékperiential‘factors continued

to influence results on this measure, which had a minimal verbal eleément
and thérefore was,K hypothesized to be less:susceptible to SES.

Future investigation will be directed to performance on this task

as it r-lates to behavior on perceptual and other measurés included in

subsequent years of the study; Particular attention will be paid to thosc

tasks requiring integration of perceptual processes with implicati.ns for

-

successful school performance.
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Massad Mimicry Test I and II

Background

It has been hypothesized that children initially learn language
througn imitation. Research by Slobin and Welsh (1967}, Keeney (1969),
and Fraser, Bellugi and ﬁrown (1963) indicates that children's linguistic
competence may be\assessed through controlledygelicited imitation and that
thé ability to imitate may be separate f;om understanding or producing
language.
Fraser, Bellugi and Brown (i963), studying imitation and recall in
white 3-year-olds, found better repétition of an utterance than identifi- .
cation of tﬁe picture %elonging to it, and better identification'than\éiving

the pictures sentence names. The authors claim that these experimental results

indicate that imitation is a perceptual-motor skill that is dissociated from

« Vv

comprehension and that acquisition of structures occurs sequentially from
imitation to comprehension and finally to production of these structures.
The possibility also exists, hcwever, that repetition is dependent on compre-
hension rather than the reverse, and that imitation is not merely a perceptual-
motor skill.

Analyzing language samples obtained from yo>ung children, Ervin-Tripp
(1964) féund that depending on the situational variables and the structure
and length of the utﬁerance, imitation of utterances may be simply a perceptual-
motor skill or a p;ocess involving comprehension. Ményuk (1971) suggests that

o

the child may merely imitate the phonetic string he hears or may regenerate

the sentence by using structures in his own grammatical system. She questions
whether it is necessary for the child, in the acquisition of grammatical

structures, to go through the process of (uncomprehending) phonetic imitation

’

O

RIC N '
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first. 1Imitation has been stressed as a necessary prerequisite for compre-
hension of the meaningfulness of the signal and as an indication that the
signal is indeed comprehended. Although Ossef et al. (1969) obtained a
significant rank order correlation between comprehension errors énd.gritical
structure errors, Hall and Turner (1971) did not replicate this finding

and -laim it merely indicates that poor imitators were also poor comprehenders.

.The important question, though, is whether a child who is imitating a

specific sentence is also attending to the meaning of it or merely making

a psychomotor response. It is also entirely possible that the child

comprehends the meaningfulness of some utterances before hé attempts eithert

to imitate or to produé¢e them. Menyuk (1971) asserts that the facts are

as yet unavailable. it is hoped thatlthe Present study will be able to.

look at the rate of development of imitation skills compared to comprehen-

sion skills. )
An added difficulty in the assessment of these processes is the com-—

parison of groups who use standard English with otheré who use non-standard

English. Baratz (1969) studied imitation skills in urban lower-class blaék

and suburban lower-middle-elass white third and fifth graders, asking them -

! 13

to repeat iS sentences in standard English and 15 sentences in black dialect
English. White Ss imitated standard English ;ignificantly better than black
Ss, and vlack Ss imitated black dialect significantly betker than white Ss.-
Osser, Wang and Zaid (1969) used.two psycholinguistic tasks to assess speech
imitation and speech comprehension abilities in 1& lower-class black and’

16 middle-class white kinde*gartenlboys. The middle~class Ss had signifi-
cantly better scores than the lower-class Ss on all indicators for the two

tasks. The authors suggest that the task was more difficult for tﬁe blazk

lower-class Ss who had to recyde the test sentences in the imitation task.

-
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This is in contraét to Frasér, Bellugi and Brown (1963) and Lovell and
Diroﬁ (1967) who suggest that in imitating a sentence the child does not
process it through hié‘6wn'meaningrsystem aqd that imitation involves
mechanical rather than constructive proéesses, Osser et al. (1969) also
found that for black lower-class Ss, whethef'comprehenSion occurs or not,

the imitation response will tend tc conform to the child's own dialect.

Thus, these findings give evidence that sénLences are processed through some
structural and phonblogical components of the child's linguistic system, and
suggest that this is a function of clas;'rather than race (Hali & Turner, 1971)..
J.This intérﬁretation is also suppo;ted by Menyuk's study of imitation in

nursery school children (196.3).

In addition, it is not clear what role memory, auditory and articulatory
skills play in this process. Van Riper (1972), Menyuk (1971) and others have
considered the lack of adequate listening skills to be a ﬁrimafy'factor in

&)

misarticu%?tion, which would‘suggest that auditory and articulatory skills

a

are highly related. While little research exists linking memory with imitation
o
skills, there is evidence (Goetzinger, Dirks & Baer, 1960) that limitations
H L.
on memory may affect imftafion. They may account for those aspects of an
utterance to which a child can pay attention and code but not neggﬁsarily
to those aspects to whicﬁ he does pay ,ttentiop, as represented by the utter-
ances he produces and the structure to which he responés. However, what
Briere (19673 attributed to memory limitatipns, Kamil and Rudegeair (1972)
posit as merely the result of attentional processes or some simple form of,
task learning.
,Unfortunatély, thére is a dearth of successful measures in this field.

Friedlander (1965) éttemptfd to describe the articulatory and intelligibility

1-‘statt’xs of 150 disadvanﬁégfh preschool children.’ Using the Templin-Dar}By

J
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Test of Articulation and an experimental vocabulary test, he found no signifi-
cant Aifférences in intelligibility between black and white subgroups or
between black and Spanish subgroups. There were, howevér, statistica%ly
significant differences between Spanish and white §§: Féqther, father's
occupation aﬁd family income were not significantly correléted with children's‘
articplation, intelligibility, or verbal ski’l. 'The=1anguage behavior of
their parents (on the Templin-Darley Test) and not éES was the significant
factor in Zanguage development of these children.

In an attempt to provide a better measure of imitation and articulation
in children, Stern (1967) developed the Echoic Response Inventory. She

r

hoped to determine if lisadvantaged four-year-olds would perform better on

echoéd or im;tated items when the items wéra presented in speech character-
isti< nf the community in which the ..ildren were raised. It was found that
white children did significantly better on the test when the items were
presented in standard English than whén presented in dialecf. For the
blark children there was no signifiéant ¢ifierence, suggestiné that they do
as well with standard English as they do with dialect at least in thié

. LY

test? g context. ’ ' o

'rask Description and Administration

. Similar to the Echoic Response Invent ‘ry, the Massad Mimicry Test is’
an individually administered task for 3 1/2-3 1/2-year-old children. Part I.

evaluates the child’s ability to reproduce phonemes in thirty nonsense words

_upon hearing each no more than three times from a tape-recorded model. Simji-

O

ERIC
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larly, Part 11 assesses the child's ability to reproduce meaningful words and

-

phonemes ar they oclur in word phrases and simple sentences. In Year 1,

Part II ctonsisted of 13 phrases and 2 simple sentences. In Year 2, Part 1I

«

consisted of 9 sentences. The test takes approximately 10 minutes to

- : ' “
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administer. The tester uses two tape recorders, ore ior playving the model
(stimulus) tape, and the other for recording the child during the testing

session. Both the model utterances snd the child's responses are recorded

on the latter tape.
. -~

Prior to testing, it isfimportant to establish”rappdrt with the child

so that he talks comfortably, and understands that he is making a recording

13

and must -not play with the equipment during the testing session. The test
is proposed as a game of "Follow the Leader” in which the model utterance

-~ -

is the Leader and ;s to be followed exactly by the child. Precedihg'the
beginning.of each part of the test there is a warm-up of three sample
utterances, which are.also reéorded. Positive reipforcements oﬁ the child's
responses are given oniy at four desigqated”time;/during‘the acﬁual testing.
He is encouraged, ho&evef, to speak loudly and directly into the microphone..
To avoid the possibility of the tester's réemarks being confused with the
‘model tape,ronly nonverbal communications should be used whilg it is playing.
Each test item may be repe;ted only twice after the child does not respond.
In order to administer this tas&, testers must acquire a high level of

dexterity in using the two tape recorders. Théy must be able to uée-bbtj
simultaneously and‘ge able to rerun words,on_the model tape with faciiity and
accuracy: During the testing session fhe tester must assure a good recording
b& using maximally quiet surroundings and by restricting the child's tactile
curiosityi Since ybung children in testing sitQations tend to speak softlyz
the volume should be adjusted accordingly.

hald
A

Scoging
All scoriqg of the finished tapes was done at the ETSAﬁrinceton office
by staff who had_obtained high agreement with the test developer in determining
whether a child correctly.mafched the sound on the maéter tape. Part I is

ERIC -
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composed of three primary scores: Initial sounds (possible score, 30),
Medial éduhds (possible score,-28), and Finél sounds (possible score, 30).

- Part II provides two scbres: Final sounds (possible score: 10 in Year 1,

9 in Year 2) and Model word or some semblance of it (poséible score: 35 ip
Year 1, 23 in Year 2). The three scores f;r Part I mav be totalqufgr a
'score on nonsense words; however, each score in Part II is independeﬁt and

" should not be totaled. 1in addition, the Hedial sounds iﬁclude twelve long
vowels and thirteen short vowels thch may be studied independently. However,
if a score is given fdr eagn of these two types ofyvcwels, it must be remem-
bered that the scores are inter—dependegﬁ with the score for Medial soundgf
Copies of the actual Scoring Guiges for each year are included in the
Appendix. |

Scoring may be difficult if the taping is done under adverse conditions,

i.e., interference from extraneous noise, poorly placed microphone, etc.

_. ’

Interscorer Reliabilities

Interscorer reliability in Year 1 was determined for three scorers (A,

. B:and>C).‘ Test tape recordings of 300 children were selected 7andomly, the
propbrtionifrom each site reflecting the sample size per site. _Each tape

was scored twice by independent: judges. :

Table E indicates interscorer reliabilities for Part I and its three
|

subsections and the two subsectiong of Part II. The reliabilities given in

the first column are not

djusted for differences in means between judges,

“

whereas those in the seccnd tolumn are adjusted. The latter refer to

. interscorer reliabilities adjusted for differences in means that systematic-

ally vary among judges and should not be considered part of child~error
H 13 - .

\

H \‘ i
variance. The analysis indicates that when adjustments were not made for

1 - -
[E T(jdifferences in means of judges, only two scoérers in Year 1 tended to show

N -

Aruitoxt provided by Eic:
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. Table ]

Interscorer Reliabilities

Reliability i
Part Subsection . N Unadjusted Adjusted
Year 1: Judgeé A and B
[ I. UNonsenserWords 289 71 .86
A. Initial Sounds 289 .81 .82
Medial Sounds 291 . .71 .B4 -
C. Final Sounds 289 .45 77
II. Meanzagful Words
in Phrases o :
A, Final Sound:; : 273 .66 .67
‘ Model Word or Some
Semblance of It 277 .78 .80
Year 1: Jddges A and>C ’
I. Nonsense Words 137 7 .05 .85
A, Initial Sounds 1137 .60 .85
Medial 3ounds 139 .07 72
C. Final Sounds ' 137 -.46 .74
II. Meaningful Words : '
in Phrases _
| A. Final Sounds 123 - .54 " .60
-~~~ B.= Model Word or Some ‘
Semblance of It 101 ~-.04 .81
Year 2: Judges A and B ‘ - : -
I. Nonsense Words » 494 .75 .87
Initial Sounds 494 .83 .84
‘ B. Medial Sounds ‘ 494 .18 . .78
Final Sounds 496 .80 .83
"IT. Meaningful Words
in Phrases
' Final Sounds 382 .94 .94

B. -Model Word or Some _
Semblance of It 180 .81 .84
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agreement at a significanp level for Part I and all subsections. However,~

when adjustments were made for differences in means for judges, agreement was

shown to be at‘a"significant level. Seventy-seven percent of all t..ts in

the sample studied were scored by that pair o7 scorers that tended to show

agreement at a significant level even when scorer variation was accounted

for. Nevertheless, in analyzing the data appropriate =23ijustments were made

for differences~in means for the three judges:

Q

ERIC
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In Year 2, there were two judges and they. demonstrated high reliabilities
: . ¢

for adjusted scores and also for unadjusted scores excépt on Part IB. Improved

3

ey

s

intersive training resulted in higher inter-rater agreement in Year 2.

Score Properties .

To identify trends in children's ability to reproduce initial, medial

and final phonemes, it was necéessary to obtain separate scores for each of

3

these phoheme positiohs.i In addition to locking at specific bhoneme:pro—
duction, childgen's ability to reproduce a meanfngful word or some sembiance
of it was measured since such knowledge con;ributes to the. total picturexof
language development, particularly in reference to meaningful,communicatigp.
. e A\

Thus, the eigﬁt scores derived were I. Nonsense Words: total snunds , :
initial sbunds, medial soﬁnds, final souﬁds,.lcag vowels and short vowels;
IZ., Meaningful Words in Phrases: final sounis, and‘modei word or some sem-—
blance of it.’

The three experimentally indépendeht scores wefe Nonsensé Words (total
sounds)vana Meéningful Words in Phrases (finél sounds, and model word).
In Year 1 Nonsense Nordsv(total.sounds) correlated .56 with Meaningful Words—.. -
in.Phrasés: final sounds, and.53 with Meaningful Words iﬁAPhrases; modei'

word or some semblaunce of it; Meaningful Words iﬁzﬁhrases: fine® socunds,

and Meaningful Words in Phrases: model word or Some semblance of it
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corfelated L 47, In.Year 2 these ecoree correleted .38, .62, and .46,
respectively: f ‘ : ' ~

.Table 2 reports eétimatedxscore eliabilities in Year 1 and in Year 2.
The data indicate that, for an expef;mental'meagure, a satisfactory degree
of internal consistency exists within ?art I and the variosus subsections.

Forvz ID ard I1E, con51st1ng of 12 and 13 1tems, respectively, each

1ndependent of .the other but Jncluded in Part IB, necessarily reflect lower

reliab;ll‘n §4than,the longer 'subsection to which they belong. The low
reliability of Part IIA (final sounds) may also be attributzble to the
fact that it contaiﬁs only ten items whereas all other subsections,- except ID

and IE, contuin no less than twenty-eight.

Table 2

\
Estimated Reliabilities for Internal Consistency*

2

Reliability
_ Part . . Year 1 Year 2
I. Nonsense Words o o .91 o1
A. Initial Sounds .75 67
B. Medial Sounds : .76 ’ .80 °
C.. Final Sourds .é3 .85
D. Long Vowels ° : - .59 ‘ .59
E. Short Vowels ) - .61 ‘ ) .76
I1. Meaningful Words ‘
in Phrases . .
| ! Final Sounds. . 63 .77
B. Model Word or Some ) v

Semblance, of It .90 .76 :

*The Kuder-Richardson (Formula 20) estimate of reliabiliey.
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v - -~
Evamining again the three scores of primary importance, their reli-
abilities in Year 1 and ln Year 2 were Nonsense Words {total sounds) .91,

.91; Meaningful Words in Phrases: final sounds’ .64, .77; Meaningful Words

¥

in Phrases: model word or -some semblance of it .90, .76. The first two
scores were used in subsequent structural analyses. The correlation across

.years for Nonsense Words was .26-and for Meaningful Words in Phrases:
. A

final sounds .21. S : e e e

Sample Performance

. Although 80-90% of the Sdmple attempted to respond to eac item, there

was a tapering off near the end of the task (Part I1IB, mod word or some

‘semblance of it). Nohepheless_this subsection had the highkst mean pércent

paséing each item (81%) in Year 1, with 50% of Ss passing it in Year 2. 1In

Year ] at lewist, this may be an indicaticn that meaningful words were easier

stimuli than nonsense words. Similar findings were reported for the Children's
S L - )

Auditory Discriminatidn inventory (CADI) also used in this study. Final

-

sounds app=ar to be the hardest. The data on mean percent passing items

N

within 'each subsection are reported in Table 3.
A more detailed item analysis in Year 1 indicated that the most difficult

sounds to reproduce were those that may be classified as blends: sc, sn, st,

B N .

th, di, 1v; ch, rl, ng. For reproduction of both nonsense and meanihgful

words, these sounds consistently had a smallar proportion passing than any

.
'

other sounds. Although the intercorrelations among items . with similar sougd
aﬁd placement generélly were_signifiCant at the .01 levei, they tended to be |
Jow.. The d;ta appear to_support the generally held notion that a given sound
presented in the qontgxé of a Qord,irather than iserlated, will be modified

—

- - _in production by adjoining sounds.

ERIC
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Table ?
i
ﬁ - . Percent Passing Items y
Part Subsection N Mean. Range
Year 1. )
-f I. Nonsense Words _
| A, TInitial sounds  1106-1213 ¢4 2 32-85
B. Medial sounds 1097-1199 . 72.8 — 25-91
_ C. Final sounds  1099-1200 = 420 C17-74
» Ll ‘Meaningful Words
in Phrases < _ _
- Final sounds 1048-1112 - 36.9 17-52
 B. Model word or _ | L
; , . v : semblance of it  889-1114 80-.9 61-93
Year 2
"I. Nonsense Words , _
’ o Initial sounds 713-753 73.1 = 22-92
e a B. Medial .sunds~ - 713=762 -~ 73,0 - 32296
Final sounds 715-762 49.5 25-77
II. Meaningful Words ‘
in Phrases .
A. Fiaal sounds 519-641 35.6 22-55

B. Model word or N
semblance of ic 354-585 . 50.

A2

21-83

LY

Language developmgpt trends aré indicatgdﬁby the data repdrﬁed in Tzlles
4 fhrouéb 12. Examinfng the to;al—group rangesﬂi; ’I:able'l‘,,it is cleaf'that
in Year 1 the range o;\§cores fo% Nonéense-Words (Part I) remains fairly
‘constant for four of the' five subsections, The range for finalléoundélis

smaller than for the others. ForrMeanihgful Words (Part II), the two sub-

sections are different from each other, although final sounds in Part II

: S
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has a esimilar range to final sounds in Part I. In Year 2, both subsections
, :

of final sounds again have the sralie:. ranges. These data incicate that it
% is the lower range that contributes most to this ahkerration, aad may be due to
these sections having the smallest number of items.
Table 4

Total-Group Ranges

No., 77— — Range
Part Subsection Items ‘ N (for adjusted scores)
Year 1 i
I. Nonsense Words | s 1098  -4.05 to 2.49
’ A Initial sounds 30 wllOl -4.09 to 2.58
B. Medial sounds 28 1105  -.46%.to 2.04
C. Final sounds 30 1100 -2.€3 to 2.95
D. Long vowels 12 L1101 -4.87 to 2.20
E. Short vowels .13 . 1139  ~4.45 to 2.05
IT. Meaningful wordS 7 T o
in Phrases '
‘ , " A. Final sounds 10 1060 -2.00 to 2.97
que1;WOrd or Some ! ' .
Semblance of it 35 954 =5.85 to 1.74
I. Nonsense Words 88 709 -2.84 to 2.94
' A. Initial sounds 30 711 -2.96 to 2.34
B. Medial sounds .-- 28 710 -3.62 to 3.00
C. Final sounds 30 71 -2.38 to 2.80
' D. Long vowels 12 715  -3.36 to 2.38
Ei Short-véwels C 13 Y 733 -4.40 to'2142
II. " Meaningful Words ) ‘
in Phrases .
A. Final sounds 9 - 556  ~1.35 to 2.45
B. Mode}_Nord or Some ' - P
Semblance of it 23¢ 267 -2.16 to 1.92‘

o
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Tables 5 and 6 report the neans, stanoard deviations ond ranges for
Nonsense Words (total sounds) and Meaning‘ul wOrds ianﬁrases: final sounds
‘by ﬁoree—month age intervals anc by sex. Tableggé,through F in the Appeﬁdix
report these same data for the other subzcores. Data from all of these
tables indicate that for this‘sample, ooildren's ability to reproduce
phoner2s aud méaningful‘words in pﬁrases increased with age ia Year-l but
not in Year-2. .

A repeated~medasures anaIysis‘of"variancc Lag € X sex x SES) performed
on the longitudinal sampie (1.e., those Ss who were tested in both Year 1
and Year 2) revealed main effeots on- Nonsense Words, total sounds when
scores were combined across yec.s ivr sex (F =.6.07, df = 1/419, p <.02)
‘favoring girls; and for $ES,ruoing as an index mother's schooling--below
10 years, 10 to ié years, above 1z years——(E = 11.30, df = 2/419, p«<.001),

. favoring the'highlgES group. Meaniogrul Words iniPhrases could not be
used in this ana1y51s since dlfferent forms were used 'in each year., It is
dlSCUSSeL below in the ANOVAS performed separately by year.
o An analysis of variance performed on the longitudinal sample, separately
for each year, shoyed age (using a median age split) to be significant
for both Meaningful Werds, final sounds (F ='7.3?,:g£_¥ 1/809, p<.01)

! and Nonsense Words, total sounds (F = 18.33, gﬁ;: 1/840, Rf<'001) in Year 1,
with the oloer Ss obtalnlng the‘hlgher scores. In Year 2, however, a
significant age effect was found only for NonsenSe WOrds, total sounds
(E = 6.44, df = 1/563,‘23<.02L favoring the younger group. At the present

time these data“are not interpretable.

¢ -

Since Meaningful Words: final sounds could not be used in the repeated-
measures ANOVA, it was examined éeparately by year. Age was significant

Pnly in Year 1, as has been discussed above, and sex.was significant only
(S -

ERIC

%
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in Year 2 (F = 14.68, df = 1/439, p<.001), favoring girls. SES was the
only variable significant in both years with higher scores obtained by
children whose mothers had more schooling (F = 48.33, df = 2/809, p<.001;

F = 13.12, df = 2/439, p ¢.0N1).

Table 5

Ronsense Words, Total Sounds: Means, Standard Deviations
and Range for Year | and Year Z by Age and Sex

Group N Mean SD Range
Year 1
42-44 mo. 62 -0.35 1.05 -4.05 to 1.58
45-47 mo. 211 -0.23 1.09 -3.97 to 2.13
48-50 mo. 265 -0.07 1.00 -3.34 te 2.13
51-53 mo. 292 0.14 0.92 ~2.28 to 2.44
5456 mo. 222 0.14 0.93 -2.84 to 2.49
57-59 mo. 46 0.34 0.94 -1.54 to 2.20
Boys 569 ~0.10 1.01 -4.05 to 2.49
Girls 529 0.1l 0.98 -3.97 to 2.44
Total 1098 0.00 1.00 -4.05 to 2.49
Year 2
51-53 mo. ‘752 0.18 0.83 -1.66 to 1.84
54-56 mo. T 167 -0.08 1.06 ~2.84 to 2.49
57-59 mo. 146 " 0.02 0.99 ~2.20 to 2.58
60-62 mo. 198 ©0.07 0.99 -2.81 to 2.94
63-65 mo. 137 -0.10 1.02 | -2.29 to 2.20
66-69 mo. 9 0.00 0.82 ° -1.09 to 1.75
Boys 371 -0.10 ' 1.00 -2.38 to 2.49
Girls 338 , 0.11 ¢.99 -2.84 to 2.94
Total 709 £ 0.00 11.00 -2.84 to 2.94
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- ) . Table 6

Meanipgful Words in Phrases, Final Scunds: Means, Standard
Deviations and Range for Year 1 and Year 2 by Age and Sex

———

Group N _ Mean SD * Range
Year 1 _ . . '
42-44 o. - 62, -0.13 . 0.92 -1.49 to 1.74
45-47 mo. 198 - -0.06 1.00 -1.95 to 2.39
. 48-50 mo. 254 -0.04 0.99 -2.00 to 2.83
51-53 mo. 285 0.02 101 -1.95 to 2.97
54-56 mo. 215 0.08 1.01 -1.95 to 2.97
., 57-59 mo. 46 0.12 1.07 . -1.95 to 1.98
. Boys 545 -1.07 0.98 -1.95 to 2.83
" Girls 515 0.07 1.01 -2.00 to 2.97
Total 1060 | 0.00 1.00 ~2.00 to 2.97
Year 2 : j . s .
51-53mo. 35 =012 - 0.94 ~1.35 to 1.58
54-56 mo. 127 . * _-0.08 .  1.04 -1.35 to 2.42
57-59 mo. ' 117 | - -0.10 0.99. -1.35 to 2.42
' 60-62 mo. 156 " 0.10 1.02 -1.35 to 2.04
63-65 mo. 14 0.06 * . 0.95 -1.35 to 2.44
66-69 mo. : 7 T 0.44 ~1.06 .  -0.93 to 2.04
Boys ' 281 - -0..6  0.95  ©1.35 to 2.44
Girls 275 0.16 - 1.03 ~1.35 to 2.42
Total 556 . 0.00 /. 1.00 .  -1.35 to 2.44

i

‘Relationships with Other, Measures
R - ; .
) L : .
In Year 1 the Massad Mimicry Tesr~shQWed little communality with other
| > ’ -
tasks in the\}est batteﬁy. pUsing dgﬁa based.on all subjectsxtested in Year

2, the highéét cérrelations with other tasks in the study ranged from .30 to
.38 with similar values!for both Nonsense wdfds and Meaningful hords. These

o 1ské;were the Preschool Inventory (.37, .38), Peabody Picture Vocabylary

ar’

1 ! ]
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Test (PPVT), Form A (.33, .33), Peabody.Picture Vocabulary Test (PPVT),

Form B (.33, .38); and Children's Auditory Discrimination.lnventofy (CADIY,

.
1

total correct (.31, .30), Matching Familiar Figures, errors {(-.30, -.27).
These correlations wérE‘eyen_lower, particularly fc. the Nonéense Words
score, when using data based»only on §§-tcsted in both Years 1 and 2.

Although these other measures all had high loadings on a first factor

3

which appeared to be tapping general information-processing skills, Mimicry
’ L] .

itself had only moderate loadings. These data su:gest the association of

general ability, verbal comprehension and auditory discriminaticn with

succéssful performance on this task. Age--specific factors, however, also

-~

appear to be operating.

In Year 2, correlations based on data from longitudinal Ss only

* were lower for Nopsznse Words and higher for Meaningful Words. Again

o

the highesg correlations were with the Preschool Inventofy (.35, .53),
PPVT, Form A (.25, .4&), TAMA (.24, .45), ETS.Matched Pictures (.27, .43),

PPVT, Form B (.26, 341); and CADI, nonsense words (.26, .41). Tasks

)

tapping perceptual abilities showéd the next highest correlations: TForm:

o

¢ .

Reproduction (.26, .39), Sigel Object Categorization, grouping responses

(.18, .37), ETS Story Sequence, Part I (.22, .36), and Matching Familiar

B

- Figures, errors (-.28, -.34). As in Year 1, these tasks had high loadings "
on a general ability factor\as did Mimicry; (See Shipman, 1971, 1972 for
\ further discussion of .these structural znalyses.)

Thus it appears that the abilities tapped by this task in both years

"are related to the development of general competence, particularly recéptive
aﬁdiprqduéthe language "abilities, including .auditory discrimination skill.

o

Summary g . e
In Yeér 1 the Massad Mimicry Test apparently was tapping highly

ERIC

IToxt Provided by ERI
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task-specific skills, defining a factor by itself; in Year 2 it loaded .
primarily on a general combetency frotor. This seem$ to support the
hypothesis that in Year 1 behaviors‘were tapped a£ the beginning of a périod
of integration rathér than during a period of diffeientiation; while in
Year 2 these behaviors became more integrated with other cognitive-

perceptual abilities. The pattern of correla;ions as well as factor loadings
suggest the association of performance with general ability, verbal )
.ijpreﬁénsion and auditory discrimination. However, it is not clear from

the present data whether imitation is dependent upon"coﬁprehension or

vice versa, nor caﬂ one delineate the fole of attentional processes in the

. child's performance.

)

J In both years, final sounds, whether in nonsense or meaningful words,
abpeared‘to be the mo;t difficult items. 0;érall nonsense words were more
difficult than meaningful words, and usually had lower cogrelations with
other tasks.

Repeated-measures ANOVAS revealed significant effects for sex and
SES for Nonsense Words, with girls and children whose'moth?rs had ﬁore
schooling obtaining higher scores. Séparate ANOVAS pérformed on the '
Year 1 and Year 2 Meaningful Words daF; revealed significant effects for
SES in both years, but siénifican; sex differcnces pgnly in Year 2. Further
analyseg, particularly those delineating home and school environments,
should clarify these differences. The fact that girls generally performed
bett.er may reflect differénces in task orientation and ;ttending as
sugg?sted by othef data in the q&udy.

There is little doubt thaég;he children's scores may have been

affected by the testing situation itself. Problems were created by the

3

I . ~
demand for manuval dexterity of the tester, and the child's adaptation to

‘¢




~189-

" the astrange talking machines. Children may have been too intimidated to

.

S b R L)
perform at their normal level. Although this is often true in any testing

sisuation, this particular situation appears to accentuate it. Many children
during this Qge period required extensive instruction before completing ‘

tke task. It should also be noted that scoring is a.complex and lengthy -

'
1

procedure.
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Scoring Guide .
(Year 1) '

The total stimulus utterance is indicated at each number; however, the
scorer is to listen fc: whether or not the examinee has correctly reproduced

that part of the stimuius utterance that {s underlined. Blacken space A if.

it was correctly repfoduced; blacken space B. i{f {t was not correctly repro-

duced. For word reproduction a comprehensible form is acceptable.

Part 1 (1-88)

4

1. meb 20. stogz 37. tan 53. tafs
2. {3y 21, 1al 8. rudl S4. kélve
3 LEg 22. h:h?hg 3%2. hoot 55. théhl
- P o - o~ "
4. pul 23. pats- 40. wug 56. terling
, 5. dlt 24. bathing 41. sach 57. <chitlz
6. bok 25. tafs .42, zef 58. thood
7. tan 26. kelvz 43. gish *Rewind tape here-
o ) o _ to beginning of
8. rudl ‘ 27. thadl 44, kodl Part 1 .
9. hoot 28, toriing - 45. nelv 59. meb
10. ‘wug 29, chitlz 46. yatl ' 60. kij.
11. sach 30.  thood jerl (on tape 61. feg
- - but no score) _
12, zef *Rewind tape here : . 62. pul
v o to beginning of 47. scouv ' -
13. gish Part 1 A - 63, dig
- - sning (on tap
14., kod}’ 31. meb . but no score7 64. bdk
15. nelv 32. k1 .Y 48, etoge 65. tan
. - / -
6. yotl 33. 8+ - 49, 13l 66, rudl
~ - v ot
17. Jerl 34, pul 50. hiping 67, hoot
18. scouv L. dzt 51. gits 68. wﬁk
g . -, - . -
19. sning 36, bok 52. buthing " , 69. sach
- : -
-191- )
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70, zef \j jerl 80. hining 85. thadl
71. glsh 6. scouv 81. 85&2‘ 86. terling )
. . -
72. kodl 7. anzgg . 82. buthing . 87. chitlz -
73. nélv 78. stogz . 83. tafs 88. thood
74. yotl 79. "z1. ’ B4. kelvz ' "‘
. Aji B
Part 11 (89-133) °
89. girl with 92. big bottle 96. playing games
90. 1is going §3. boovking smells 7. are caillgg ’
91. little girl  94. saddle was  98. only little
shelves are ' 95. green elbves bottle top —‘2
(22 :zg5e$dt books on Tom was lifting 1it. (g:tt:gescore)
(on tape but * .
no score) It was lifted by Tpg;//

it

*Rewind tape here to .beginning of Part II.

(If the word 1is repeated or some form .
of it, give credit., Examples: girl,

girls, gels, etc., shelves, chelf,

shevs, etc.)

AN
/

99. girl with ' 109. are calling ' 117. cooking smells
100. 1a going T 11e. only lttle ¢ . UB. saddle was
101. little girl 111, Dbottle top, 119. green elves .
102, shelves are *Rewind tape here 120. - books o_

’ to beginning of i
103. big bottle _ Part 11 .. . 1Z1. playing gemes
104, cooking smells 112. girl _y_a_i_gw_. 122, are calling
105. saddle was 113. 1is going 123. only little
106. green elves. 114, little girl 124. bottle top
107. . books on _ ilS. shelves are 125. Tom was lifcing

) .

108. playing games " 116. big bottle ke

|




126.. It was lifted by Tom.
*Rewind tape to: ’

127. Tom was lififﬂg it..

128. 1t was lifted by Tom.
*waind tape to:

L} -

129. Tom was lifting it.
A L

130. It was lifted by Tom.
*Rewind tape to: <
131.. TLp was lgfttng e,
132. It was lified by Tom.

*Reéind tape to:

133. It was lifted by Tom.

-193-



- . Scoring Guide
’ (Year»2)

L] L ]
"The total stimulus utterance 15.1nd1cated at each number; hdwever, the

. e >
scorer {s to listén for whether or not the examinee has correctly repreduced

tn2. part of the stimulus utterance that is underlined. Blacken épabe A 1f it
. was correctly reproduced; blacken space B if it was not correctly rveproduced °

" For sentence reproduction (Part 11, 89-97) a3 comprehensible form of words is

. acceptable, but the total sentence must'qugiven and the order of words must

be the same as ghat indicated. - y, ‘
Part 1 (1~88) : .
1. meb . 19. sning 35. dit., . 50. hining
2. ki ° 20. stogz 36. bok 51. gats \
3. feg 21. 1al 37. tan 52. buthing
4. pal © 22. hining 8. ruodl 53. tafs
5. dit .23, gats . 39. Lot 54. Kelvz
6. bok - +24. buthing 40. wug 35. thadl-
7. tan ' 25, tafs . 41. sach 56. tarling
- -’ - & o L]
— 8. rudl 26, kelvz’ 42, zef 57. chitlz ..
9. hdot - 27. thadl 43. gish 58. thood
0. wag 28, terling 44, kodl *Rewind tape here
_ , v . *, , to baginning of
.10, sach 29, chitlz 45. hnely Part I«
. ® .
12. zef 30. thood 46+ yotl 59, meb
. r v.‘ . "
13. gish *Rewind tape here jerl: (on tape 60. %il
- to beginning of . but no séore) .
l4. kod! Part I 61, feg
v - : 47. scouv - <
15. pnelv .. 0 31, meb . . 62. pul
T - ‘ sning (on tape .
16, yotl ‘ 2. ki) but no score) 63. dit {’
-~ o - / s Al
17. Jerl 33. feg 48, stogz N 64. bok
18. scouv 34. pul T 49, 1al . 85, tan

Q , =194~
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66. rudl 72, kddi 8. stepz 84.
| 67. h&5t 73. melv 79. 121 s,
68. wig 7M. ystl 80 hInjgg'/ 86 .
69. sach - 5. jert Bl. .gats 87.
70. zé{ k 76. scouv ' 82 bGthEﬂg 88
71, glsh | 77. sning 83. tafs
JPart 11 (89-120)
89. The girl w}th b.own hair is going.
‘90. Betty is playing the very pretty songs.
91. Pretty Jean Ann is a littié girl. )
92 - Some shedves are tall, pretty and new.
93. Jim will give Jane the bip bo;tle. '
94. Cooking smells make tﬁe boy§ yverv hungry.
95, The saddle waslliftéd by the-8oy.
96. The boy was lifting the big saddle.
97. Are the bons on the shelve;? '

©
*Riwind tape here to beginning of Part II

98.

99,
100.
101,
102,
103.
104.
305,

106.

The girl with brown hair is going. (erl)
Batty 1is playiég the very prétty songs. (z)
Pranty Jean Ann 1s a little girl. (2) = '
Some shelves ate tall, pretty and new. ‘(s)
Jim will glve Jame the big bottle. (tl)
Coohiéﬁ sme1ls make the boys very hungry. {ng)
The saddle was 1ifted by the boy. ‘(dl) C -
The boy vaé 11fting the tig saddle. . (2)

. .

Ave the bcoks on the shelves?* (s)
- . J

:fnwind tape here to heginning of Part 1I

IToxt Provided by ERI

ERIC

kelvz
thadl
terling

chitlz
‘

thood °
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i07. _Thc girl with brown hair is going. (2)°

108. Betty is playing the-very pretty songs. «ﬁng}
109.° Pretty Jean %nn is a litglg éirl. (1)

110. Some shel!ggiare tall, pretty and new. (1vz)
Jim wili give Jape }he blg bottle. *(or‘tape but no score)
111. Cooking smells maxé the boys verw huﬁgry. (z)

112. The saddle was lifted by the boy. (7)

113. The boy was 1lifting the big saddle. (ng.)

114. Are the books on the shelves? (lv.}

*Rewind ape here to beginning of Part 1i
115. The girl with brown hair is going. (ng)
116. Betty is playing ihe very pretty gq;gs. s (s)
117. Pre2tiy Jean Ann is a little girl. (erl)
Some shelves are tall, pretty and new. (on tape but’ no score)A
Jim will give Jane the big bottle (on tape but no score)
118. Cooking smells make the boys very hungry. (2)
The saddle was lifted by the becy.’ (on tape but no score)
*119, 'fg; boy was lifting- the big saddle. (dl)
Are the books on the shelves? .(on tape but no score)
*Rewind tape to begdnning of Part 11
The girl with .brown hair {s gding. (on fape but ;o écoref
120. .Betty is p1ay1\§ the very pretty ;ongg. (z)

Pretty Jean Ann is a littla girlf {(on tape but no score)

Some she%yes are tall, pretty and new. (on tapé but no score)

Jim yifl give Jane the big bottle, {on tape but no score)

Cooking smells make the boyd very hungry. (on tape but no score)

The saddle was lifted by the 9 . {on tape but no score)

The boy was lifting the big saddle. (on tape but no score)
Q
FRIC Are the bocks on the shelves? (on tape but no dcore) .

IToxt Provided by ERI
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,6371’/ . Table A
Nonsense Srds, Initial Scunds: Means, Standard Dauiations,’ .
and Range for Year 1 and Yea: 2 by Age and Sex ly
- - &

Croup N . Mean SD Range
Year 1 T . €§.
Year 1 ‘ £ 4

4244 mo. 62 - -0.39 12 -4.09 to 1.76
45-47 mo . 211 -0.21 1.06 ~4.09 to 1.76
48-30 mo. 265 - -0.07 1.01 . =3.01 to 2.00
51-53 mo. 294 0.16 0.94 -2.7% to 2.5§_
54-56 mo. 223 0.13 0.89 . =3.02 to 2.I0
57-59 mo. 46 0.27 1.01 -2.3% to 2.00
\  Boys 571 . -0.10 1.02 ~4,09 to 2.58
Girls 530 . 0.1l 0.96 -4.09 to 2.3}
* Total 1101 0.00 1.00 ~4.09 to 2.58
Year 2
. . . ¢
51-53 mo. 52 0.13 1.00 ~2.89 to 1.61
54-56 mo. 168 \ -0.08 1.90 -2.96 to 1.89
57-59 mo.’ 146 0.04 9.94 . =2.71 to 1.89
60-62 mo. 199 ' 0.03 1.07 ~2.96 to 2.34
63-65 mo. 137 -0.03 0.99 ~2.96 to 1.89
' 66-69 mo. ' 9 -0.01 . 0.61 . -1.19 to 0.83
Boys om -0.13 1.02 -2.96\to 2.09
Girls 340 0.13 0.96  ° -2.96 bo 2.34
Total 11 0.00 1.00 -2.96 t0' 2.34
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Table B

Nonsense Words, Medial Smynds: Means, Standard Deviations,
apd Range for Year 1 and Year 2 by Age and Sex

Group N Mean SD . kange .
;éhr i .
42-44 mo. 62 -0.37 1.07  -4.30 to 1.54
45-47 mo. 2L -0.24 1.08 ~4.65 to 1.78
. 4850 mo. 265 -0.06 1.05 -4.15 to 1,89
51-53 mo. 294 0.15 0.92 - -2.68 to 1.89
54-56 mo. . 224 0.14 0.89 - ~2.67 to 2.04
57-59 mo. 46 0.33 0.85 -1.63 zc 2.04
‘Boys 572 -0.08 1.02 . =4.40 to 2.04
Girls ~ 533 0.08 0.97 -4.65 to 2.04
Total 1105 : 0.00 1.00 -4.65 to 2.04
TYear 2
51-53+mo. 52 0.11 0.75 -1.50 to 1.64
54-56 mo. 168 '-0.10 1.06 . -2.73 to 2.73
57-59 mo. 146 . 0.02 0.98 ' -2.56 to 3.00
60~62 mo. 128 0.08 0.97 ' =3.62 to 2.45
6365 mo. 137 -0.06 1.10 -2.91 to 2:45
66-6Y mo, 9 . 0.06 0.90 -1.09 to 1.91
Boys 371 ~0.06 1.00 -2.91 to 2.73
Girls , 0.06.. 1.00 -3.62 to 3.00
Total 710 0.00 1.00 -3.62 to 3.00
\
) "
, . . (. i
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Table C

Aonsense Wnrds, Final Sounds: Meins, Standard Deviations,
and Range for Year 1 and Year 2 by Age and Sex

Group N Mearn * SD ' Range
Year 1 ) )
42-44 mo. 2 -0.18 0.96 -2.68 to 1.94
45-47 mo. . 211 -0.17 . 1.09 -2.68 to 2.54
48-50 mo. 265 _ -0.03 0.97 -2.49 to 2.66
51-53 mo. 293 . " 0.06 0.93 -2.49 to 2.65
$4=56 mo. 222 0.10 1.03 / -2.09 o 2.95
57-59 mo. 47 e 0.29 0.94 . -1.56 to 2.29
Boys 570 -0.09, 1.00% -2.68 to 2.95
Girls . \' 530 0.10 1.00 -2.31 to 2.73
Tctal \ 1100 .00 1.00 -2.68 to 1.95%
Year 2 .
. . r:’ .
51-53 mo. 53 . 0.16 0.9% -2.38 to 2.39
54=56 mo. 167 20.02 . 1.07 -2.38 to 2.%9
\57-59 mo. 46 . -0.02 1.00 -2.17 to 2.9
~ 60-62 mo. 199 0.09 < 0.97 -2.38 to 2,80
63‘65 mo., * 137 ’0014 0098 "2.38 to 2019
66~69 mo. .9 -0.01 6.96 ~1,12 to 1.78
Boys 372 -0.97 0.59 -2.38 to 2.39
Girls ~ . 339 0.08 1.01 -2.38 to 2.80
Total : J1i 0.00 1,00 . -2.38 to 2.80
[ ] ’ . . .
F 1
: Y
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A . Va

S Nonsqué Words,‘Lbng Vowels:

N ~ Table D. ¢

s

»_l‘:( R
Means, Standard Deviations,

and Range for Year 1 and Yearn 2 by Age and Sex .

) .

Group N y Mean- SD Range
: /
Year 1 f
. /
4244 mo. 61 -0.40 1.10 -3.30/to 2.06
45-47 .mo. 214 ~0.16 1.06 + -4.35 to 2.20
48-50 mo. 264 ~0.07 1.08 . =4.87 to 2.20
K / . .
51-53 mo. 294 0.10 0.94 /~2.98 to 2.06
g / . i
. 54-56 mo. 229 0.13 0.86 / -2.98 to 2.06
57-59 mo. 45 0.38 0.75 ‘7/// ~1.19 to 1.55
Roys ,/;68 ~0.04 ‘ ~4.87 to 2.20 :
Girls /533 0.04 -4335 to 2.20
Total © 1101 0.00 -4.87 to 2.20

' o~ .

Year 2 -, . N .
51-53 51 0.00 //// 0.95 -2.66 to 1.81
54-56 mo 171 -0.10 1.10 £2.75 to'1.81
57459 mg. 149 -o;og// 1,06 ° -3.36 to-2.38
/ : y o .

' 60-62 mo . 199 . 0.13 0.82 "7 -1.61 to 2.38

/ ,/ . <. . > o
63-65 mo . 136 ~0.06 1.06 -3.36 to 2.38 °
66-69 mo.. 9 2T 0.85 -1.04 to 1.52
Boys ' 373///{/’7//"—0.02 ' 0.97 -3.36 te 2.38

B " // . ) -
Girls e 0.02 1.03 . 7275 tn 238
Total .~ 715 ’ 0.00 ) 1.00 -3.36 to "2.38
7 e ‘ T, L !
) <
'bu
-\
' a = . /L - -
¢ 7
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Table

Nonsense Words, Short Vowels:

and Range for Year 1 and Year 2 by Age and Sex

~

r

~
-

Means, Standard Deviations,

Group N _ Mean 8D Range
42-44 mo. 67 -0.26 1.10 ~4.45 to 1.32
45-47 mo. 223 -0.19 1.07 -3.98 to 1.78
48-50 mo. 274 -0.04 1.03 -3.98 to 2.05
$1-53 mo. 301 0.13 0.91 -2.30 to 1.79
54-56 mo. 226 0.10 0.95 -3.50 to 1.79
57-59 mo. 48 0.19 0.84 -1.39 to 1.78
Boys 589 ~0.07 1.01 -4.45 to 2.05
Girls 550 0.07 0.98 -3.98 to 1.79 -
Total 1139 0.00 1.00 -4.45 to 2.05

Year 2
51-53 mo. 54 0.17 0.81 -2.55 to 1.13
54-56 mo. 174 -0.11 1.06 =3.17 to 2.42
57-59 mo. 153 0.05 0.93 -2.55 to 2.42
60-62 mo. 203 0.02 1.00 -4.40 to 2.42
63-65 mo. 140 -0.02 1.07~ __ -2.55 to 1.98
66-69 mo. 9 0.08 0.92  T-1.09 to 1.98
Boys 386 ~0.06 1.05 -3.28 to 2.42
Girls 347" 0.07 0.95 -4.40 to 2.42
Total 733 0.00 “ 100 -4,40 to 2.42
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Table F

X , A
Meaningful Vords in Phrases, Model Word or Some Semblance ~f It:

Means, Standard Deviations, and Range

for Year 1 and Year 2 by Age and Sex

Group N’ Mean SD Range
feac X :
42-44 mo. 51 -0.53 1.20 ~4.47 to 1.28
. 45=47 mo. 173 -0.25 1.11 -5.85 to 1.51
48-50 mo. 232 -0.13 1.01 -5.45 to 1.61
51-58 mo. 255 0.18 0.89 -3.39 to 1.74
54=56 mo. 199 - 0.18 0.89 ~4.24 to 1.47
57-59 to. 44 0.41 0.73 -1.23 to 1.47
Boys 485 -0.08 1.01 -4.24 to 1.74
Girls 469 0.08 0.98 -5.85 to 1.61
Total 954 - 0.00 1.00 -5.85 to 1.74
Year 2
51-53 mo. 18 -0.18 1.11 -1.66 to 1.33
54=56 mo. 56 0.05 1.05 -1.91 to 1.92
57-59 mo. 48 ~0.06 0.92 -1.84 to 1.83
60-62 mo. 81 0.02° 0.96 -2.16 to 1.92
63-65 mo. " s9 _~0.08 0.94 -2.16 to 1.68
66-69 5 -0.16 1.30 -2.16 to 1.45
Boys 116 -0.24 '0.90 *-2.16 to 1.92
Girls 151 0.14 1.01 -2.16 to 1.92
Total 267 -0.02 0.98 .=2.16 to 1.92
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Matching Familiar Figures Test
)

Background
-

. ) .
The Matching Familiar Figures Test is a measure of the response

style "reflection-impulsivity.” On tasks where there are several response

alternatives ;nd some uncertainty as }o which is correft, some individuals--

reflectives--typica}ly take time to consider their possible responsgf.

and therefore have a relatively low error rate; others--inpulsives=-

respond qui-kly and with a ‘higher proportiou/;} errors (Kagan, Ro?man.

Day, Albert & Phillips, 1964). .

Several classes of explanations have been.proposed forAthese

differences. The child's cdncern ovgr the qullity of his performance
may‘be crucigi for reflective performance; this possibility has been . 4
expressed both- in positive terms, as degree of ego-involvement (Hess,
Shipman, Broph} &6 Bear, 1969), and regatively, as anxiety over the
possibilit; of failure (Kagan, 1965a). It has aiso been suggested that
impulsive performance is a cognitive maaifestation of an early, perhaps
genetic, dimension of reSpoﬁse tempo, sven in the firét years of life in
such variagles as rapig habituat%on to 5 repeated siimulus an. in frequent
changes of activity in a frée*play situatiorn (Kaghn'& Kogan, 1970). The
f&rmer type of'ex?lanatfnp has received some support from stuéies showing

.that fajlure experiences lead to relatively more reflective behavior
in both reflective and 1mpulsive'ch11dren (Messer, 1970;. R;ali & Hall,
1970), and by -a demonstration of more "nonmeaningful" responding by .
impulsivea (Hess et al,, 1969), With respect to the genetic explanaticn,

only speculative interpretations (Kagan & Kogan, 1970) of limited data

are available. -Horeover. the lack of relation of impulsivity scores to

LY
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response latency in tasks uot involvi:g simu1t§neously available response
alternatives (Kagan et al;, 1964), and the lack of strohg Yelations t2
several less cognit?vely based indices of impulse con;iol (Hess 2t al.,
I1;69; Ward, 19683{l rai§ekséme doybts cdoncerning this explanation.
Response latency on tests of reflectioé-impulsivity has been found
to be nearly ;ndependent of 1Q, although errors are a function both of
the stylistic va:iable.and of ability. There appears to be a positive
association between reflectiv;ness and social class (Eska & Black, 1971;
tess et al...1969). It has been nggested that the dimension is of
greater relevance tc cognitive performance’ for males than for feﬁales
(Lewis, Rausch, Goldberg & Dodd, 1968), but the eviéénce is weak
¢Eska & Black, 1971).
Reflectiveness {s related to pérformance‘on teste of reaéonfng

(Kagan, Pearson & Welch, 1966) and of word readihg (Kagan, 1965b) in“.

early elementary children. Its hmﬁl}éations for periormance in childrén

below échool age remain largely unexplored, but the dimension has been

found to be present in kindergarten children of diverse SES (Ward, 1968b),

and in wmiddle-class nursery school cbildreﬁ (Katz,qf?7i; Lewis et al.,

1968)., A measure of the dimensiqn was inciudéd,~;“§£3 present battery,

along with several other meaédres ?f impuise expression and control, to

engble assessment of the genérality and dimensionality of 1mpulsiv1£y in
%

young disadvantaged children, and of i{s 1mplic?tions for cognitive

performance at this age.

Task Déscription

The version of the test used'in the present battery was deveioped by

Lewis et al, (1968), and used by them with.middle-class three-year-olds.

O ™e test consists of two practice and eighteen test items. On each item

ERIC
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the child i{s shown one stanaard and four comparison figures. Figures are

simple line drawings done in black on a white background; five items show
&
animals, five show humans, seven use common objects, and three use geometric

designs. In each casz one of the comparison figures is identical to the
standard, while each of the remaining figures differs from the standard

in some detail.
~

As the test has been given in the Longitudinal Study, on each itenm
the child is first sh the set of comparison figures, and is asked to
fook in turn at each figure. He is. chen giv*n the standard and must point

to the one figure among the four which is identical to it., Latency to

.
. -

’ ,
first choice and number of errors (to a maximum of two per item) are
.tecorded. Feedbacg as to errors is given after the first error.for an

,  item, but the child's second choice is gccePted regardless of accuracy.

.
A\

.Testinn time is about ten minutes. The test ig ndt difficult to

.
’

*  administer, but'requireé accurate use of a ‘stopwatch, careful® avoidance

of giving the child cues as to which of the alternatives is correct,

and establishment of a rhythm in ftem presentation which assures that

the instruction is éémpleted, the standard presented, and the stopwatch

started, all simultaneously. . .
Scoring
g Two scores are obtained: mean response time and mean number of errors.

In the present data, the lateqcies were transformed by log (X + 1) before
™ averagih,, since their distributions were positively skewed, and it

appeared desirable to decrease the effect of occasional'yery long latencies

on the score. (Year 1 latencies were Windsorized, large values reduced

to an arbitrary value, 20 seconds, before the log trgnafprmation was
4 v

nn?lied. Since response times longer than 10 seconds e very rare,

ERIC |
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abuut 0.17 of alk/responses, this precaution was unnecessary, and it was
not repeated with Year 2 data.) In both years méan errors were expressed
cn a per-item basis, so that spoiled items could be eliminated from the

»

average for a subject without affecting his possible error score.

N b

Score Cnaracteristics T~

For the vérlbus items, in Year ] data the number of subjects whose
first response was correct ranged from 40 to 84 percent, with a median 3
of 49 percent. In Year 2, thé rarge was from 39 to 90 percéﬁt. with a
median of 59 percent. The correct alttrnative was the modal first respoase
for all eighte;n test items in Year 1, aud for ;eventeen of them in
“Ypar 2. The test, therefore, appeare? to pn§§ess an appropriate
ifficulty level for the psesent ;ample, though sevegal of the items had'
verZ low error rates in the Year 2 data.
The mean latency and errvor scores possessed satiscactory internal
consistengy; the former was the more reliable score. For the sample as

arlana—:@ﬁ}\/

Year 2. For errors, the alphas were .70 and .71. When the wgmple was

a whole, coefficient alpha for latencles w

"broken duwn by testing site, (each year), or by sex, race, age, o
©
level (Year 1 only), subgroup reliabilities remained high, ranging f

+87 to .92 for latencies and .63 to .76 for errors.

Sample Performance
s . s

Means and percentiles for the total group dnd for'age and sex sub-
+  groups are presented in Tables 1-4. Tables 1 and 2 contsin latency
data for Years 1 and 2, respectivgly. The overéll mean in each year, ‘
0.60 1n log transformed.form. is equiuélent to a mean of 2.93 seconds,

indicating that these children Speﬁt little time in "reflecting™ over

O
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alternative solutions. The percentéle Yata in Tables 1 and 2 show‘ghat
the legarithmic transformation did succeed in eliminating the skewness
in the latency disfributton. .
Table 1

Mean Respoase Time by Sex and Three-Montl Age Intervals
(Transforwfd by T = Log{T + 1]) in Year }

kY - N

\\5. PerceM{iles .
Group n Mean 5D 10 25 50 75 90
42-44 mo. 83  0.61 0.1l 0.45  0.54  0.62  0.69  0.74
45-47 mo. 293  0.60  0.12 0.46 052 0.59 0.68 0.75
48-50 mo. 332  0.60 0.12\\ 0.45  0.51  0.59  0.67  0.75
51-53 mo. 369  0.59  0.12 = 0.44  0.51. 0.5  0.67  0.75
54-56 mo. 261  0.58  0.11 | 0.45  0.51  0.59) 0.66  0.72
57-59 mo. 61  0.56  0.10  '0.43  0.48  0.60 0.64  0.69
$oys 732 0.60  0.12 46 0.52  0.60  0.68 - 0.75
Girls 667* 0.59  0.11 .44 0.50  0.58 * 0.66 0.73
* Total 1399 0.60  0.12 0\45 1 0.51 © 0.59 . 0.67  0.74
» A
{
Table\2
Mear, Response Time by 5ex and Three~Month Age InterVals
-(Transformed by T = Log{T\ + 1]) in Year 2 .
\' . ]/“
. \\ Percedf&les I,
Group N Mean sD © 10 25 430 75 90
51-53 mo. 81  0.58  0.10  0.45 \0.50 0,58  0.65 0.72
54-56 mo. 313  0.60  0.11 -  0.47 .53 0.60 0.68 0.74
57-59 mo. 303, 0.61  0.12 0.45 .53 0.0 0.68¢« ,0.76
60-62 mo. 347  0.60 0.11  0.46 a%ss 0.60 0.68  0.75
$3-65 mo. 244  0.61  0.12 0.46 - 0\?4 0.61  0.68  0.76
£6-69 mo. 16 0,57  0.11 0.43  0.47 ' 0.57 0.66  0.74
Boys 697 0,60  0.12 0.45 0.32 0,59 0.67 0.75
Girls 612 0.61 ' 0.11 0.47  0.5¢  0.61  0.68 0,75
Total ° 1304  0.60  0:11 0.46 0.5 0.60 0,68 0.75
Q — -
' >
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Tables 3 and 4 contain error data tos Years 1 a=d 2, cespectively.

The mean error scores were .61 per item in Year 1, and .46 in Year 2.

e

- Table 3
- Mean Number of Errors per Item* by Sex and Three-Month Age intervals
in Year |
S, Percentiles
Group N Mean ' SD 19 25 59 75 ‘%J
42-44 mo. 83 0,72 0.35 0.26 0.42 0.70 1.00 1.18
45-47 wmo. 293 0.66 0.29 \0.32 0,42 0.63 0.86  1.11 .
48-50 mo. 332 0.66 0 3f 0.28 0.40 0.62 -0.84 lflak\“-
51-53 mo. 369 0.56 0.29 0.23 1,35 0.54 0.75 0.93
54-56 mo. 261 0.55 0.30 0.19 0.31 0.49 0.78 0.93
57-59 mo. 61 0.52 0.26 0.1 0.32 0.51 0.70 0.83
Boys 732 0.62  0.30 0.25 0.38  0.61 0.82  1.07.
Girls 667 0.60 0. 30 0.25 0.37 ~ 0.57 0.79 1.05
Total 1399 0.61 0.30 0.25  0.37 0.59 0.81 1.07
*Range = 0-2. ¢ .
N f Table 4
A Medn Number of Errors per Item* by Sex and Three-Month Age Intervals
in Year 2 \
) ., ”_,)Percentiles
Grou s N Mean SD 10 25 so 1% 90

51-53 mo. 81  0.52  0.25 0.24  0.32  0.47  0.64  0.85
54=56 mo. 313  0.52  0,2° 0.20 0.30 .C.46 0,71  0.91
57-59 mo. 303  0.46 . 0.25 0.1  0.26  0.41  0.62  0.82
60-62 mo. 347  0.44 0,26 , O0.16 0.24  0.38  0.60 0,81
63-65 mo. 244  0.40  0.26 ., -0.13  0.z22 0.3 _ 0.55  0.78

66-69 mo. 16 0.40 0.24 0.16  0.21 0.32  0.55 0.72

Boys 692 0.49  0.28 0.17  0.27  0.42 0.67 0.87

Girls 612 0.43  .0.24 0.16  0.24 0.39 0.53  0.77

Total 1304 0.46 0.27 0.17 0.26° 0,40 0.62 0.83
~N

o mnge = 0‘20
o -
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©df 2/1042 p<. 001), and year (F = 348 05, df 1/1046 p<. 001), more‘ '

\
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Latehcies and errors were each' examined by analysis of variance to
’ . . . ’ o N ' .

determine whﬁth:r‘there were differences associatéd with age (median

split within ea3gh year's data), sex, or SES (mother's education level-=

less than 10, 10 to 12, or more -than 12 years of schooling) in the data.

—
-

. ° ° - . L. ' '
For latencies, repeated—ﬁeaznres analysis of variance, including all children

tested in both 'years on thi} measure, showed significant effects of sex

(F = 11/62, df = 1/1042, p<.001) and of SES (F = 5,70, df = 2/1042, p<.005);
L2 : ' ’ —;'—: -

7males and childrenﬂgf‘higher SES had longer latencies. In eath case,
however, the differences converted to seconds are of trivial maénitude, less

3

~ than 0.1 seconds. There was no significant change in latency from the first

4

to the second year pf'testing. Aée by sex by SES analyses for each.y€ar's

data separately showed marginal age (E = 5.40, df = 1/1074, p <.025) and SES

(F = 3.64, df 2/1074,423<.05) effects,'but athighlyhéignificant sex

<

10.95 df = 1/1074 p<. 001) in Year 1, w1th younger children,

difference (F

c

.boys and highir SES children obtaining the longer latencies. "Again these

differences weré of trivial magnitude. No significant differences in

N -
-

latency were found in Year 2.

Repeated-measures analysis of the error data Showed’significant effects$
x : .

_atiributable to sex (2 = 9.98, 'df = 1/1042, p<. 005), SES (F = 70,445

' errors were found in males, low SES children, and data obtained in Year l

There was, in . addltion, a year by SES interaction (F .= 6. 17 = 2/1042,
p <.005); while the: ordering of means for the three SES groups did not
change from one year to thevg;Xt; the lowest SES: group showed the leastL
change in error scores, and the middle group the WOStw Age by ;ex by SES

analyses on each year's data.showed significant effects for all three .

variables in both years, with older children (F = 45.21, df = 1/1074,

~

=< Bt

- —— R

[P —4—-—————:‘:—' Rl
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\

p <.001; F = 30.33, df = 1/1123, 2}5.001, in Years 1 and 2, respectively),
. ~ _ . \ .

. girls (F = 5.62, df = 1/1074, p £.025 in Year 1 and_§.= 41.07 . df.= 1/1123:”' 4
3 y ) . Lo . M .- : :

P <-00l in Year 2) and higher SES children (F = 41.07, df = 2/1074,"p <.001;

a -

v

. . - 7 =
[} ) . . . ) cee .
fewer errors. o RN
- . e . , «*

F =92.79, df = 2/1123, p<.001, in Years 1.and 2, respectively) making

s

-~ Score intercorrelations based on the three-site longitudinal*éample -

’ 4

. are presented in Table S.ffWithin yearss, latencies and errors had little
/ . -relatiod in"Year 1 (r ==.07) and a low'Butvsignificént

. A

negative correlatibon |

»- in Year 2 (r = -.27). Befween—years consisﬁency;was low for latencies
(r = .22) and somewhat higher for erfprs (r =.43). ‘ . B ’

-

. . o
, : . 5
-1 . ’ -

Table 5 °

Il

Correlations Among Ddtency and Error Scores

Year 1 Errors . Year,?2 Latency Year 2 Errors

2

I

Year 1 Latency 3 ~-.07 L2288 i. -.00

. . . . 13
- -

Year. 1 Errors * . —.13%%% : LG43
1} . v

- . Year 2 Latency .- ’ L2 7wnk

o
Note.--N's range from 727 to 790.-
Zxxkp <. 001 .o ‘
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Construct Validity . ' ' B ' : ’ Ve

e

Year 1. Despite the internal consistency of the latemcy and error . '

e 20

i

. . ) i _:J,,
impulsivity ‘dimension in the present data. Latencies and errors had a

negligible correlation. ’Thus; those children whose_response‘times were ” .
K . . IS ‘ > . - .
longer were mot using the additionai time for ‘more thorough proeessing of ' .y

the information available. This result/bould be expiained 31mp1y 1f .th
- ¢
task had been too easy for these children, however, the mea&\errorfs:ore

(.61 efrors per item)’ corresponded very closely te. the error rate obtained

~ - P

by Lewis et al.” (1968) in a sample of bright middle—class three year—olds——

12.9 errors over 20 1tems, or .65 errors per item. - " .
: As in previous work, MFF errors showed significant relations to -
. > . _ €

méaSores of intellegtualicompetence and achievement; e. £y correlating
v ) ’ - , e

Lo :
-.42 with Preschool Inventory :scores. They were associated with both'

verbalcand nonverbal indices, eorrelating for -example -.43 with both the

'Peaboay Picture Vocabulary Test, Form A, and the/ﬁohns Hopkins Perceptual

Test (whose format is v1rtua11y 1denfica1 to that of MFF) These !

correlations fall within the range prev1ousry repprted for error—IQ '

. - - :
association in other studies (Eska & ‘Black,” 1971). . They provide further ‘
evidence thatﬂthe‘task was of an appropriateﬁdifficulty level for the
chil?ren in the present sample: ?f

Ther%‘was no' evidence for clustering of the three instruments--
. / - . )
MFF, Motor Inhibition Test, arid ‘Mischel Technique gDelay of Gratification)——

“ ’ s
included in the test battery as possiblewindices/of a broader impulse-control

a
. s

"dimension. MFF errors correlated siQnificantI& (r = -.22) with the measure
of “motor._control obtained fromn the Motor Inhibition Test, but this b
‘ ' ot v
h h % Jp
¢ ' - ‘
7 =
W . -

‘ -~ . . . it .‘.‘ ‘ - - ) ’
measures, there was no evidence for the existence of the reflection- - Coa
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relation abparently derived from the'ﬁgriélation of each of these measures
with the larger general ability factor. Partialling out the Preschool
Inventory score, for example, reduced their currelation to -.08, Otherwice,
Motor Inhibition, Delay of Gratification, and MFF latencies and errors all
had essentfally zero intercorrelations.

There was, however, evidence for consistency in response ‘tempo which
was not associated with competencelof performance. MFF latencies correlated
_.47 with latency to choice of first object in the Sigel Object Categorization
Task, anu .19 with latency of first response in the Preschool Embedded
Figures . Test, while these measures correlated .22 with one another. In
the factor analyses for the total sample, and for the analyses of sub-
samples; these threé measures defined a second factor which was independent
of the first, ;ompetence-of-performance factor. Thus, somewhat consistent
with’Kagah's speculations as to the existence of an early-appearing tempo
dimeqsion, it appears that a &ognitlye tempo dimension is to be ¥found in
young disadvantaged children ;rior‘té the point in development at which
ﬁeflection-impulsivity has implications for quality of performance.' The
meanfng of tbis finding, and {ts integration with the different results
obtained in the several sxudies of refleLtion«impulsi;ity in middle-class
breschool children, remains to. be clarified.

Year 2. As in Year 1 data, MFF errors correlated significantly
with other measures of intellectual competence and achievement. This
score had its highest correlations with the Preschool Inventory (r = -,54),
with the Peabody Picture Votabulary Test; Forms A and B (~.50), and with

fastest time on the Seguin Form Board (.49). The same variables,

"including both verbal and percéptual measures, tended to show significant
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correlations with errors in *he two years of testing, though the Year 2
correlations were generally higher. For erample, only [our scores
correlated as high as .4 with errors in Year 1 data, while 10 (including
these four) correlated .4 or better in\Year 2.

Year 2 results showed A significant negative relation between
latencies arnd errors, indicating that longer response times were associated
with moré careful decisions as to which alternative is correct.. Unlike
the Year 1 data, therefore, these children are showing individual differences’
along the reflectiveness—-impulsiveness dimension. It should be Hoted,
however, that the error correlations with ability measures, along wi;h the
relatively low level of intercorrelation of latencies with errors, suggést
that stylistic factors are only one, and perhaps not the majOr,-determinant
of performance on the test at this age. Moreovér, while individuals can
be.classified as relat;vely reflectivg or impulsiée, the majority‘of
individuals were s8till responding very quickly in absolute terms; for >
example, 95% of the sample had ean latencies of less than ?.d seconds,

The srarch for a general impulse~regulation dimension in’ the Ygar 2
data produced results paréllel to thtse from Year l1--Motor Inhibition
performance showed a significant correlatioq>with MFF errors (r = -.25),

’

which was reduced to negligible ﬁagnitude (-.07) when the Preschool
. . 5

»

Inventory score, serving as an index of general cognitive functioniug,

> L

was partialled out. Otherwise, near-zero correlations were found

among Motor Inhibition Test, Mischefﬁneiay of Gratification'and MFF

scores.

There was some replication of the finding from Year 1 of a resbonse

O

iempo'dimensignxéyggpgndent of competence: latency to first choice on

VA o
: .

L3
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the Sigel Object Categorization Task and latency to first response on
the Preschool Embedded Figures Test correlated .20 with one another. These

-

scores correlated with MFF latencies, however, only .09 and .07, respeE;

tively. It may be that the lack of latency relations between MFF and

thre éther tests ?E anotﬂér index that in Year 2, 1n‘contrast to the earlier
results, MFF latencies are beginning to serve as an index of cognitive

style. In any case, the low interrelations among latency measures in

Year 2, combined with low stability coefficients for all the latency measures
over the two years (E'c across years of .22, .06, and .17, respectively,

for MFF, Slgel, and PEFT latencies), suggests that the tempo dimension is

a transitory and particuler, rather than a stable and broad, aspect of

"
the performance of these children.

-~

Summary 3

The.form of the Matching Familiar Firures Test employed here is of
appropriate'difficulty level for three~ and four-year-old children, and
provides both latency and e;ror scores ot hiéh r: liability. At least some
of the 4tems in this version, hewever, would be Loo easy for cﬁildren

older than those in the present sample. .

In the first year's data from this study, the MFF did not show .
evidence of ‘measuring the response style reflection-impulsivity; rather,
latencies were associated with‘latcncivs on several other }asks, suggesting
a ral response tempc dimension unrelated to competence of performance.
while e;rors were strongly related to other measures of competence and
achievement. In the second year of the study, errors rbmained an index

‘of general level of functioning, even increasing their correlations with

other competence measure¢s; but there was also some evidence far the cmer-
Q :
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~

gence of the response style the test was designed. to .measure. Data from
future years of the study will be examined with the expectatigh that even

stronger evidence of stylistic variance will be found, suggesting that

3 ' ~ . »
the cognitive style is developing at a slower rate in these; children

© "
,

than in 6thers that have been reported (general%y_with bright, more

advantéged samples) using preschool children.

5

‘data are at- least not strongly discfgpant with others' results.

No evidence.was found for a general dimension of impulse regulétion

-~

. p . .
consistent across 'diverse measures. Other investigators have reported
. , '-' =

significant correlations, fot\example) between MFF errors and Motor

S

Inhibition Test, performance (e.g., Ward,»l968a);“but the correlations

»
°

have never been of impressive magnitude. In this respect the present

-

r~ : '
Further analyses will be directed at discovering whether reflectiveness

- .

. P ) . ,
. has implications for cognitive performance whicgﬁdo not appear in the

single~variable correlations examined tbus far (e.g., ih,studying;éhildren o

‘. oo .
1

Eléésified'as "slow,'" "fast," "reflective' and "impulsive"), and to the

study of persofial-social, family background, and instructional correlates -

of a reflective or impulsive.cognitive style.

T ee—

—_— . .
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Mischel Technique

Early theorizing-conserniné the ébility tc delay gratificatioh grew out

of psychoénalytic'thought and clinical judgments regirding-personality

[

development. Specitically, the ability to delay gratification vas thedrized

-

to be related to the tran5121on from "primary process thinking" to governance

of the 'teality pfinciple“ dﬁd development of ego boundaries. Psychoanalytic

theory svggests th;t 1nhiﬁ$119n or delay‘of expression of b;sic impulses is
ah 1mporta?t factor in early adjustment. 'I( such theorizing is correct, the
abilily to delay gratific?tion shog}d be related to:socializing influences

and other indexes of impulsiwity.

, t .
Typically, experimental inJessigation of the ability to delay gratifi-

cation has involved presenting Ss with a choice situation? S can choose to
have a small reward immediately or a 1argér reward at a later promised
time. In general, the studies reported below followed this procedure.
Variations include lergth of time in%ervals, group administrations and the . .

value of reward.-

. - 4

As dxpected, older $s have been_found to choose the delayed reward'

J4

more often than youngeg~§p (Bialer, ¥b61, ages 7-14; ﬁesa, Shigpan, Brophy

& Bear, 1969, ages 7, 8; Klein, 1967, ages 8, 12 and aduit; Miechel, 1958,
ages 7-9; ﬁischel & Metzner, 1962, ages 5-12;'Sh1pe &bLazare. 1969, ages

4 to 6)., 1Q and mental age have been shown to rela;e positl@el}“with:choice
of the delayedirewara (Bialer, 1961; Hess ?t al., 1969; Eischel & Metzner,

1962), although no feiationahip with 1Q-was found in one etudy (Klein, 1967).
N ’ ‘
This latter finding may have been due to the wide age range of the sample

(secopd grade to adult) which also included 1nst1tutiona11zed.schizophrenic

.

Ss. Social clasa differences have been reported‘by Hess et al., 1969;

i .
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MacKenzie, 1970; Walls and Smith, 1970; and Neiptraub. 1969, with lower;\
class Ss tending to make more immediate choices than. middle-class Ss.
However, using a Yery crude index of status (tin vs. tiled roof in Trinidgd).
Hischei (1958) and Kunz and Moyer (1969) §eport no social class differences
in choice behavior. Sex differences appear to be negllgible (Mischel, .1961;
Mischel 5 Metzner, 1962; Strickland, 1972), ;1th'the exception of Bne stuly
iﬁ which girlg chose the defayed'reward more than boys (Wohlford, Cl:rk &
Trunfio, 1972). Mischiel (1958) gostuléted‘;hat delay of gratification may
be related to the absence of a father in the home and found that Ss from
intact homes made more delay choices thapn Ss from fatherless homes. Similar~
results are ;;;orted by Hess et al.‘(1969) with SES controlled.. Trunfio

and Wohlford (197}) reported father-a&sené boys were less able to delay than
father—presentAbo}s. but no differgnces were reported for girls.

If the ability to def;y gratification is viéwgd as an index of a uniégry
trait of impulsivify, it should relate to other indides of impulse dontrol.
Hess et al. (1969) and Kahana 3Pd Kahana (1970) rep;rt low but positive .
_correlations between preference for delayed reward ‘and measures of impulsme
control (e.g., Draw-A-Circle Slowly); however, MacKenzie (1970) “reports no
relatfonship between choice and ability to inhibit motar-activity. Choice of
the delayed reward also has been shown to be related.to internal locus of
control in three sgudias.(Bialer. 1961; Phypers, 1970. Walls & Smith. 1970).,
but has shown no relatienship in another (Zytkoskee, Strickland‘& Watson,
1971). Strickland (1?72). however, found this relationship to hold for white :
és only. Mothers' internal locus of control also has been related to the
chii&'s preference .for the delayed teward (Hess et al., 1969).

© .

Academic variables studied in relaélon to delay of gratification include

Or-ievement scores (Hess et al., 1969; Mendell, 1967) and ratings of school

EKC : . ¢

wll Toxt Provided by ERIC
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adjustment (Phypers, 1979). These studies indicated that preference fer

.
"o '’ .

delayed reward is associated with higher grades and better school adjustment.
Social variables reflecting soclal responsibility (scores on the Harris
"Social Attitudes Scale") hav: also been shown to relate to delay of gratifi-
cation (Mischel, 1961).

Individual consistency of preference is reported in very few studies.
One study by Mischel (i961) does indicate-consisreﬁcy cf choice for an
adolescent Trinidadian sample across ;hree choice tasks (two written questions
expressing willingness to delay and oae gctual cholce sitdation). Shipe and
Lazare (1969) report a correlatidn of_.ZO'between two actual choice situations
‘for a group of four- to six-year-old children. An attempt to change Ss’
choicesd from immediate:tp dela;ed preferences is reported by Staub (1972).
Exposure to a model who displayed delay behavior was effective in changing
prefereﬂces in maies mﬁly. Clearly, more resezrch is nesded to examine
individual consistency in response and determinants of change over time.

uThus, some studies have reportedup;sitive relationghips between thé
ability to delay gratif}qptién and age, IQ, social class, absence of father
from the home, internal locus of control, academic wvariables and other
measures of 1mpulsiv1ty; The measure of delayho% gratifiehtlon was'inciﬁded
in the LongitudinQI Study to permit further exﬁioration of developmental
change from iqmediate to delayed reward, processes concomitant with choice
behaviors, and i{ts.relationship with other purportedfﬁeasures of impullse

.

contro;.

' Thsk Description

The procedure used in Years 1 and 2 of the present study was an adap-
(Hess et al. 1967) for young children of the technique devised by

'1 Mischel {1958). Adaptations involved (1) asking the child to identify the

-
.
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larger of two pieces of candy to facilitate comprehension of the rewards;

(2) specifying a standard time limit for receipl of the delayed revard which
\_,\ :

would be comprehensible tg a young child and (3) #sking for a rationale
y ? (

for the choice i# order to further understand the dynamies of preferences.
E presented the child 'with a large and a 8 1Q plece of Saran-wrapped
t
i
candy (four and two sectioms of Tootsie Rofigf/f; was asked to identify

_he one with "more to eat." E then told S that he could "have this little

"

one .right now,” or wait and receive the large pilece when it was time for

him to go ﬁo;et ffollowl’ng his choice, S was asked the reason for his choice.
If the child chose both, or wanted the big one immediately, further explan—
atign was given and a second trial presented.-

To standardize the length of delay interval and to facilltate the .

“child's undarstanding of it, choices were presented early in the test battery
. .- ‘
and E stressed the immediate ("right now") and delayed ("time to go home")

time points. Ss who choses the delayed reward were asked to recall gfa
gt N ) )
instructions when the reward was presented, ) . ,

b
° .

Tester Training and Administration

Tester training on the Mischel Tecﬁnihue is relgtiveiy‘eeey. Recording
of ideetificatioé.and choice i8 a sim{le matter; -rationzles,  however, must
be recdrded vepbatim. The candz should always be kept wrapped for hygenic
reasons, but cellophape should be used to enable S to see the revard.
Testers’mest remember to give tﬁe child the reward when ehe child makes a

-« delayed choice; It also is‘essential that testers check first with the
mother that the child 1s allow:L cendy and that he does not have allergic

reactions to {t. Testers reported very feu problems in administering the

EKC o '
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/

Scoring

Scores were obtained for correctness of the child's identification of
the large piece, for his choice,, the reason for this choice, and for memory

of the instructions.
[ 4

Sample Performance

, I Inspection of recognition responﬁss tndicated that 952 of the Year 1 .

sample and 98% of the Year 2 sample correctly identified the laréér piece.

There was no re&ationship with age or sex. ’ “

Tables 1 and 2 present distribution data by age and sex for percent -
of children making an immediate or delayed choice in Year 1 and Year 2, -
respectively. The;e was no relationship with age gs defined by three~month
intervals in either iegr. . .

\ Table 1 ,
v N\
Percentage of\Children Choosing Immediate or
Delayed Rewarhxfy Age and Sex for Year 1
- % — .
‘<\mmediate Delayed .
Graoup N Reward . Reward - Other*
B 5“% .
e 42-44 mo. 91 nga ) 60:‘ 2.2
45-47 mo. 323 3745 59.8 “2.7
48-50 mo. 340 33.; Y 2.4
51-53 wo, . 383 T 36, J s9:s . 3.%
) 94+5%6 mo. ) 271 1.7\ 5//’(- 67.2 1.1
57-59 mo. & 3.3 \ 7 65.1 1.6
Boys . 785 33.8 \ 63.2 . 3.0
; ) e ——
Girls 586 36,6 \ 61.7 1,7
Total - 1471 35.1 \ - 62,5 ( 2.5

&

i \‘ ~ /7

. *Includes wanted both or -large one now with no final choice, refabalu
and i{ndeterminate respouses, -

-
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Table 2 d

Percentage of Children Choosing Immediate or Delayed Reward
by Age and Sex for Year 2

: >
“Group ﬂ Immediaté Delayed Other#*
51-53 mo. 76 27.6 o124 0.0
"54=-56 mo. 211 34.6 - 64.0 1.4
7-59 mo. 213 ‘ 42.3 57.3 1 0.5
/////:0-62 wp. 249+ 41.8 57.4 0.8
63-65 mo. 146 _46.6 52.1 1.4 1
66-69 mo. 9 33.3 ‘ 55.6 .11
Boys 41 . . 39.9 59.3 0.8
Girls " N 39.5 59.3 - 1.2
Total 904 39,7 59,3 ' 0.9

*Includes wanted both or large one now with no {inal ehoice, refusals
and indeterminate responses.

Similarly, for longitudinal S8 (thuse tested in both yeu.s), separate
ANOVAS for Yeir 1 and Year 2 data showed no';ignificant differences in
choice behavior for children above and below the median agé. Repeated-.
measures analysis of variance (sex x ;ge x SES) for the longjtudinal
sample inmdicated ng significant differegqés in choice behavior for sex
or Ss classified according to moth;r's education (more than 12 ygars of
;;hOOIing, be;;een 10-12 years, less than 10 years). The c<orrelation
between Year lc-and Year 2 choice score was =.02.

Tables 3 and 4 present percentages ‘of children using different choice
rationales’in Years ! and 2, re;peccively. In Year 1 egocentric choice

rationales were most cummonly glven, as might be fxpected. There was a

tendency for test~defined respouses to be given/ﬁore by the older age group

. \/_
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(51-59 mos ,, but this appears to be the only ago trend apparent in the data.
Sex differences were negligible with the exception that boys gave more

[ .
"seeming irrelevance' responses and girls made more references to home in

their rationales. Approximately 727 of the sample did produce 2 relevant
- 4

rationale which suggests task demands were readily understood.

Table 3

Percentage of Children Using Different Choice Rationales
by Age and Sex for Year 1

L W

Rationale Categories*

Group N 2 3 4 5 6 7 8 9
Y
42-44 mo. 89 32.6 5.6 4.5 0.0 21.3 5.6 2.2 28.1
45-47 mo. 320 35.3 1.6 3.1 1.6 16.6 8.1 5.0 28.8
48-50 mo. 338 3.3 0.9 3.3 0.3 20.4 6.8 4.1 24.9
51-53 mo. 378 . +39.9 0.8 5.6 0.3 24.1 7.9 2.1 19.3
54-56 mo. 270 29.6 © 1.9 3.7 0.0 29.6 5.6 5.9 23.7
57-59 mo. " 63 33,3 1.6 1.6 0.0 27.6 6.3 1.6 28.6
Boys 777 35.8 1.4 3.6 0.4 22,4 7.2 4.5 24.7
Girls . 681 36.6 1.6 4.3 0.6, 22.8 ' 6.9 3.2 24.1-
Total 1458 3.1 1.5 3.9 0.5 22.6 7.1 3.9  24.4

A

*Rationale categories

2 = Egocentric ("1 1like ft." "I wanz to.")

3 = Family member/tester used as determinant ("my mother/tester told me to")
= Home (to share with or’ show to others)
= Hunger reference
- Testléefined respgnse ("it's bigger,
Nonexc¢lusive response ("it tastes good" "it's brown')

" "to eat now/later")

= Seeming 1treievance

(-2~ BV I - T -
L]

= “don't know;" “because;" no answer

C; / ‘.
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Table 4

Percentage of Children Using Different Choice Rationales
by Age and Sex for Year 2

Rationale Categories*

Group N 2 3 4 5 6 7 8 9
- 51-53 mo. 74 33.8 4.1 5.4 0.0 35.1 5.4 0.0 16.2
54=56 mo. 209 38.8 1.4 6.7 0.5 31.1 3.8 4.3  13.4
27-59 mo. 206 38.6 0.0 9.2 0.5 34.0 b.3 8.3 13.1
60-62 mo. 245 35.9 0.4 4.1 0.4 40.0 4.9 4.5 9.8
63-65 mo. 143 28.0 0.7 8.4 0.0 41.3 6.3 5.6 9.8
66-69 mo. 9 22.2 0.0 0.0 0.0 33,3 0.0 11.1 33.3
Boys 466 1 0 0.9 6.4 0.0 38.2 4.7 4.9 11.2
Girls 420 33.6 1.0 6.9 0.0 34.0 5.7 .5 13,3
Total 886 33.3 0.9 6.7 0.3 36.2 5.2 2 12.2

*See Table 3 for ratiﬁrale definitions.

In Year 2, test»defiééd'responses ("it's bigger," 'to eat now/later") was the
most frequently used'caregory. Egocentric responses {category 2) decreased ;
slightly from Year 1. Approximately 82% of the total sample did give relevant
reasons for thelr choices, a 10% increase over the Year 1l total sample.

The frequency of different rationales did, however, vary with the nature
of the child's choice. These data ar- presented in Table 5 for Year 1 and
in Table 6 for Year 2. 1Ia Year 1, egocentric and, test-defined respoises
accounted for the majority of rationales for both choices. For immediate
choice in Year 2, there was an increase over Yea5 1 in test-defined responses
and-a decrease in egocentric responses; for delayed choice, test-defined and
egocentric responses increased as did responses in which the child made a

reference to home (e.g., "to share with others"). Thus, in both years the
slze of the reward (larger) aad its accessibility (to eat now/later) .o
appeared'to influence the child's chofce; however, *he differentisl effect

ERIC
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of each of these onuchoice cannot He determined in the context of the present
scoring system. The meaning of egocentric responses also is vague, given

the scoring categories. The decreases in éategory 9 ("don't know," dbecause,"
no' answer) suggest an Increase in fhe child's comprehension of the ;ask and

his ability to account for choice during this age period.

Table S . @

Percent Use of Different Rationales Classified by Choice for Year 1

-

Rutionale Categories -

Choice N 2 3 4 5 6 7 8 9

Immediate 529 36.1 1.7 1.5 - 0.8 20.6 8.5 4.3 26.5

Delayed 919 35.7 1.3 5.3 0.2 23.7 7.6 3.5 " 22.5
Table 6 ’ P .

Percent Use of Different Rationales Classified by Choice for Year 2 .

Rationale Categories ’

Choice . N 2 3 4 "5 6 7 8 9
Immediate 357 27.7 0.6 1.7 0.6 42.6 6.4 7.0 13.4
Delayed 522~ 37.0 1.0 10.2 0.2 32.2 b.ob 3.8 11.3

o

Ss who made a &elayed choice were asked to recall E's instructions when
tﬁe reward was presentéd. Data for mémory of instructions are.ffresented in
Tables 7%and 8. Less than one-half of the total Year 1 sample was able to-
recall E's instrucc1ons, while slightly more than one-half of the Year 2
sample cor;ectly re;alled the instructions://Differences according to sex,

.

and mother's education were not significant in repeated-measures ANOVAS,
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. . [ 4
and age differences were significaat only~in Year 1 {F = 12.26, df = 1/5%0,
p <.001), favoring older children. \j

Table 7 .-

’,

Percedrage of Correct Recall Responses by Age and-Sex
for Year 1 (delayéd choice only)

LY
& Age ‘ N Correct Incorrect Other*
- ) 4

42-44 mo. 5§ " 49.1% 18.9% 32.0%
45-47 mo. . 169 35.5 - 27.8 37.7
48-50 mo. 196  39.8 30.6 39.5
51-53 mo. =~ 218 55.0 20.2 24.9 ‘
54-56 mo. . 167 48.5 21,0 - 30.6
57-59 mo. 35 51.4 11.4 17.1
Boys 462 42.4 28.1 - 29.4
Girls 376 . 49.7 18.6 31.7
Total 838 45.7 23.9 30.4

LY >
*Includes no ansver, "don't know," and indeterminate response:.

Table 8 \

Percentage of Correct Recall Responsgs by Age and Sex
for Year 2 (delayed choide only)

Age N Correct Incorrect Other*
51-53 fo. 50 62.0% 20.0% 18.0%

)} 54-56 mo, 132 53\3 16,7 28.8
57-59 mo. " 116 52.6 16.4 31.0
60-62 mo. 132 52.3 3.8 . . 15.9
63-65 mo. 73 47.9 28.8 . 23.3
66~69 mo. 5 40,0 40.0 20.0
Boys 269 51.7 26.0 23.3 ‘
Girls 239 S4.3 19.2 , 26.0
Total 508 53.1 22.8 2.1

(4

Q - . :
ERIChcludes no answer, "don’t know,” and indeterminate responses.
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Relationship with Other Measures

In the Longitudinal Study, other purported measures of impulsivity
included average time on slow-instructed-trials on the Motor Inhibition Test
and average time to fir~t reébonsg on the Sigel Object Categorization Test,
Matching Familia; Figur»s Test (MFF), and the Preschonl Embedded Figures
Test (PEFT). Iqtercorrelatiogs among these variables are presented in
Table 9*%. These data {ndicate noc statistically significant relationships
between cheice and other purported measures of impulsivity. Similar results
were reported by MacKenzie (1970) For this sample, at this age, quickness
éf respénse. ability to control response and delay of gratification do not

« have the same relationships as found ln previous studies-using older‘§s
which have reported low, but significant, relationships between these vari-

ables (Hess et al., 1969; Kahana & Kahana, 1970).

Hable 9

Relaticr.ships Among impulsivity Measures for Years 1 and 2

o]
"
Mischel MFF Sigel PEFT Motor Inhibition
Mischel - (Delay choice) - .01 -.02 .00 .07
MFF Latency (mean Log [x+1]) .00 - .08 .07 .15
Sigel Latency (Log 10) ’-.03 .46 - .20 .07
PEFT Latency (Log 10) .06 .23 .23 - .02
Motor Inhibition: Average ’ )
Time, Trial 2, for the .
Waiking and Drawing Subtests -.09 .10 .09 .06 -~

Motc.--Values to the right of tae diagonal represent Year 2 data (N = 709-783),
Values to the left of the diagonal represent Year 1 data (N = 505-738;.
r .00l = 145 for N = 500, : '

*Correlatfons are based on data for the longitudinal sample.

O
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’ The structural anhalyses of Year 1 &nd 2 child test data (Shipman, 1971,
1972) {indicated a "response tempo' factor was formed by the latency scores
described above, but 1mmgdiate-delay'choice did not load ont; this factor.
Chofce éﬁd memory also'did not load onto the "1nformation-procesain§ ski1ls"
factpr. Instead, analysis gf the longitudinal sample data indicated that
Mischel choice drfined a separate factor, while the memory score had low
correlations with several factors. These findings ‘'could be interpreted
as reflecting special abil{ties limited to one task and/or incomplete
sampltng of the processes reflecped by 7asks.ISh§pma§. 1972, p. 56]."

The failure of Mischel choice to load onto a factor with other tests, to.
correlate with other test;‘of impulsivity, or to show any stability over .
this age pefiod. suggest that in yod?g children 1mpulsivit¥ is a multi-
dimensjonal trait which may hfve various components that are as yet not
understood. For the young chiid,.it appears that the relationship between
preference for immediate or dzlayed reward and impulse control has not yet
stabilized (2f. Shibe & Lazare, 1969).
Sum&hrz .
Data fromgthe present study indicate that use of the Mischel Technique
with preschool-aged children is a feasible m&thod for establishing baseline:
informggl;n for studying possible later changes in delay of Lratifitation.
‘Developmental changes in reward preference studied-over a period of time
might reveal integration of reward cholce 1;to more general impulse control;
however, at the young age levels studied hcre the test seems t> be measuring
something other than impulse control. Young children appear to cowprehend
the taak readily as ev;denced by high percentages of the samples making a
chotce, with mmre than two-thirds of them able to give meaningful rationales

for their choicea. The task is simple to administer’/énd testers' comments

[:Rxﬁzicated the children enjoyed {it.

Aruitoxt provided by Eic:
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Although the Mischel scores showed no relationship with other purported

measures of impulsivity, it must be remembered that the behavior% required

for performance on these measures are quite differemt. The research evidence

presented earlier, indicating that deiay of gratification is related to
other measures.of impulsivity, was conducted with Ss older than those in
this study. At the early age levels with which this study dealt, the data
indicate that delay of gratification does not have the same implicaﬁion

Tf”fv“
that it has for older Ss. The data do indicate, however, that young children

-

can delay impulse to receive a larger reward at a later time point when the

delay interval is relatively short and clearly specified. Stability of choice.

-

across years was low, however, as were correlations with other measures; the
fact that the test involves only one item may account for this. Group

comparisons of data rather than individual differences would seem more

appropriatevfor understanding this test,

In using the Mischel Technique with young children several akpects of
the procedure need to be considered. One point which needs to be stressed \
is the child's trust in the tester and his environment (cf. Mischel, 1958; \

strickland, 1972). 1If the child does not trust adults,.especially strangers,

or "promises,'" he may make an immediate choice which should be interpreted
in light‘of these consideratfons and impulse control. It was noted during

- the-testing session that many children who chose the immediate reward saved

-~

1
the candy te take home later. This would suggest caution in interpreting

an immediate choice as inability to delay oral gratifiﬁation. Consideration
R [

needs to be given to relationships between choice and characteristics of

the delay agent, including the possiblity of differential race effects

between examiner and child (cf. Strickland, 1972). Inclusion of an initial

size id;htification question and a concrete specification to the child of the

IToxt Provided by ERI
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length of the delay interval seem to be important .procedural modifications

for use with. young children. Also to be considissdakﬁ'the differential

appeal of the reward to the child; Eandy may not have been theﬁbest choice,

as hunger could have affected responses.
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Motor Inhibition Test

Background

The Motor Inhibition Test was one of several measures of "impulse
control" administered in this study. As a group, these measures permit
investigation of the di@ensionality'of self—regulatgry'behavior and of
its implications for .ntellectual éerformance in young economically
disadvantaged children. The child's score on Fhis task is the time
taken to perform several ﬁotor acts, under instructions to proceed as
slowly as he caﬁ. Thus, in contrast to measures likg the Matching
Familiar Figures Test, this task investigates the child's ability rather
than his stylistic preference in self-regulation.

Maccoby, Dowley, Hagen, and Degerman (1965), who introduced the
task, found that Motor Inhibition scores }n middle~class’ nursery school
children were highly consistent across.acts, and that they were positively
related (Z = ,44) to IQ. Support for th; gfnerality of these findings
has been found with lowef-ciass preéchéol children (Ma;sari, Hayweiger, &

I Meyer, 1969), in another sample of middle-class nursery school children
(Loo & Wenar, 1971), and in eight-year-old middle-class boys (Ward, 1968a).
Massari et al, (1969) also provided evidence that the association with IQ
was not based on inEelligence differen?es in the child's vnderstanding of
the instruction to ‘perform the 1ft slowly; for examp;e. they showed that

time scores when the child was iInstructed to act fast were not associated
[}

with IQ. Mumbauer and Miller (1970) in their study of advantaged and -
disadvantaged preschoolers found no gignificant correlation between Motor

Inhibition and 1Q. For advantaged children, a trend in the direction o

- reported by Maceoby et al. (1965) was found, but the correlation was not

.
©
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statistically significant (p>.05). Similarly, Huron Institute’ (Walker,
Bane & Bryk, 1973) reported low correlations with Binet IQ for the

Fall 1970 Head Start Planned Variation (HSPV) sample.

s o

‘Several investigators have reported significant positive correlations
between Motor Inhibition scores and response times on tests of réflec?ion-
fmpulsivity (Banta, 1970; Hess, Shipman, Brophy, & Bear, 19 9f,Kagan.
Rosman, Day, Albert, & Phillips, 1964; Ward, 1968b). The relationship 1s°

- weak, but provides some evidence for the existence of-generality in the

.

impulse control or self-regulation domain,

Maccoby et al. (1965) reported the short-term retest reliabilities

.

of times on the several motor acts to be high, ranging from .77 to .B9.

(However, ¢he retest interval éas not reported, and only ten subjects were

[
emplo}ed.) Hess et al. (1969) fcund the score from one act (draw-a-circle

slowly) to be correlated .28 (N ca. 153; 2}:.Ot) over.a one year period
in children first teﬁ}ed at first grade, while a fall-to-sp;ing study of
H;ad Start children found a correlétion'of only .Obt(g = 1457; p <.05)
for the total score (Stanfor; Research Institute, 1971). Walker et al.
- (1973) reported test-retest reliéyility coefficients of .30 to .71 for the‘
"slow" times (log tr;;sformed) after tw? weeks for approximately 29
Head Start children teg}ed by testers w}th differgptial testing experience.
Bissell (1672) reported significant increases (f;ll tg spring teating).{n

motor i{nhibition scores for $s in ltead Start Planned Vzriation programs.
»

The largest gains were made by Ss in programs low in scructure (e.g., pro-

grams emphasizing exploratidn and self-expression), L

Task Description and Administration

The test requires the child to perform three mdtoé'acts. The first
involves wdlking a distance of six feet on a five-inch wide rumway. IJ

ERIC
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the second, the child must draw a line, using ruler and pencil, between '

two points 8 1/Z'inches apart. The line completes a missing segment of

wire between two telephone poles shown on the paper. In the third task,
the child is given a toy tow truck and a jeep which is "broken;" he is to

wind the jeep up to the rear of the . tow truck, a distance of 30 inches,

-

so that it can be taken to the repair shop.

Each act {s introduced with a practice trial, on which nc reference
to rate of performance is made; immediately afterwards, the trlal is given

on which (he child is instructed to perforp the act as slowly as possible.
v, e r-""'_““'.”“” . . //
The "truck" subtest did not prove satisfactory in®Year 1 and there-
t . .
fore wae eliminated from subsequent yéars of the study. “Its scores wére

’

not used in anilyses.of the intertélations of measures in Year 1.
’ o .
A secona change from Year 1 to Year 2 administration concerned the
. N L}
AN
walkway used for the walKlQi subtest. In Year 1, fiberboard walkways,

hinged at the middle foir eadier handling, were used; these proved unstablé,
leading to occasional balancing problems for children, In the second

year, therefovre, the runway was laid out on ‘the floor in masking tape,

as had been done in most previous studies with this task. ] .

While the tasks the child is asked to perform are simple, the tester's
job is made somewhat difficult by the need simultaneously to time the
child's behavior and to monitcr, and assist with, his performance. On the
walking subtest, the chief problem %s to assure that\the child starts
at the beginning of the walkway and do;B not fall off. On the drawing

subtest, the tester must give the child practice in drawing, and during

»

y
both practice and test trials, must, if necessary, agsist by holding the

ruler steady. On the truck subtest,’ finally, the tester muat hold the

tru:k steady and be prep:fed to redirect the jeep if 1t begins to roll to

\‘1‘,. B
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the side rather than directly towards the tow truck.

Scoring . .

Thé data consist of six scores--for ea;h of the three subtests, '
the tinie taken ~u the practice trial and on the ﬂslow" instruction trial.
Because of the{g_ékégga distrlibution, these Scores were transfor?ed.by

log (x + 1) for all analyses.

Score Propgerties

Means and percentiles for the subtests administered in Years 1 and

2 are presented in Table .1.

Table 1 ’ .

Means, Standard Deviations, and Pércentilg Distributions>*
. for Trials 1 and 2 in Years 1 and 2

/ v Peréengiles
Score N Mean SD 10 25 50~ 75 90
_ ' . . .
Year 1 . .
Walking - Practice 1467° 0.76 0.16 0.57 0.65 "0.74 0.84 0.98
Slow 1471 0.87 0.2 0.61, 0.72 0.85 1.01 1.15
Drawing -~ Practice 1392 0,68 0.22 0.40 0.53 0.66 0.81 0.96
Slow 1406 0.84 0.29 0.48. 0.62 _0.81 1.01- 1.23
Tow Truck « Practice  1448.° 1.62 '1.42.1.52 1.62 1.72 1.83
Slow ) 1448 1.71 1.49 1.59 1;70 '1.82 1.94
Year 2 S
Walking - Practice 1117  0.75 , 0.57 ©0.64 0,74 0.84 0.96
d Slow 1114 0.94 2 | 0.66 0.78 0.93 1.08 1.24
Drawinz - Practice 1289 7 0.65 0.20/ 0:40 0.51 0.63 0.76 0.90

Slow 1290 0.95 0.57 0.74 0,93 Y.14 1.35

-
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Correlations among the slow administration time scores were examined
to determine whether all three subtests did in fact contribute to a single
dimension of ability to inhibit response. Foﬂitwo of the subtests—-
walk-a-line and dsaw-a-line--the intercorrelation was .50 (Year 1) and
.55 (Year 2), iadicating the presence cf such a diqgnsion. Ihi% is aimost
identical to that reported by Walker et al. (1973) for the Fall 1970
HSPV Satple (r = ;46,jé_= 1043). The t&}rd subtest, in which the child
had to wind up a toy jeep to the btack of a tow truck, showed lesser correla-
tio?s with the first two, approximately .25 (Year 1 only).. (Walker et al.
[1973] also report corrxelations in the 2075.) The lower relation may have
been due to a combination of the greater demands this subtest made on the
child's coordination--the winch.of. the tow truck was difficult to manipu-
late smoothly--and on the tester's skill--the truck had to be held

steady:‘and.cﬁildren had to be kept from reversing the direction in which
s

they were winding, at the same time the tester was attempting to time v
\ .

the task.

v
R - .o

Practice and slow times from each subtest were related around .50 in

oy

Year 1, and .40 in Year 2, reflecting shared method variance; but there
7 .

was little consistency among practice times: those frgm the walking .and

drawing subtests'cor;élated .17 in each year's data, while time from the

‘trutk subtest had near zero correlations with time from each of the

H -
[

others.

The =stability of performance over two administrations was examined
:. LN “ o o .

fqr a single score, the average of standardized "slow" administration time

scores for the walking and drawing subtests. This score showed a correla-.
poe . '
tion of .39 over years. )

O
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Sample .Performance

Descriptive data for age and sex results‘are presented in Tables 2 and

3, for average transformed

slow" times over the walking and drawing

L ' '
subtests,. For purposce of analysis, these two subtests were combined into

'

an avefage time score for each subject, and these data were then examined

by analysis of variance (age x sex x SES), using only those subjects tested

in both Years 1 and 2 of the study.

! Table 2

Means, Standard Deviations, and Percentile Distributions
by Age and Sex in Year 1

Walking Subtest - Slow Administration

Percentiles

Group N Mean SD 10 25 50 75 %90

42-44 mo. 96 0.84  0.18  0.61 0.70 0.82 - 0.97 1.10
45-47 mo. 312 0.87  0.21  0.61 0.72 0.84 1.00 1.13
48-50 mo. 345 0.85  0.21 0,60 0.70 0.83 0.98 1.12
51-53 mo. 385 0.88  0.22  0.60 0.72 0.87 1.01 1.15
54-56 mo. 274 0.92  1.22 1.65 1.76 1.88 1.04 1.21
57-59 mo. 59 0.87  ©0.23  0.56 0.76 0.84 1.00 1.13
Boys 773 0.8  0.21  0.61 0.72 0.84 0.99 1.14
Girls 698 0.88  0.21  0.61 0.72 0.86 1.02 1.17
Total 1471 0.87  0.21  0.61 0.72 0.85 1.01 1.15

) Drawing Subtest - Slow Administration

42-44 mo. 84 0.76  0.25  0.47. 0.58 . .73 0.94 1.04
45-47 mo. 294 - 0.81  0.29  0.47 0.59 0.77 0.99 1.18
48-50 mo. 328 0.80  0.27 047 .61 . 0.77 0.97 1.16
51-53 mo. 373 0.85  0.28  0.50 0.64 0.83 1.04 1.25
54-56 mo. 270 0.89  0.31  0.51 0.67 0.88, 1£09 1.32
57-59 ‘o, - 57 0.90  0.28  0.56 0.69  0.84 1.11 1.24
Boys 742 0.83  0.29 0.48 0.62 0. 80 1.00 1.21
Girls 664 0.84  0.29  0.49 0.63 0.82 1.02 1.25
Total 1.23

1406  0.84 0.29 .0.48 0.62 0.81 1.01
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Table 3

Means, Standard Deviations, and Percentile Distributions
by Age and Sex in Year 2

Walking Subtest - Slow Administration

Percentiles

Group N Mean SD 10 25 50 75 90
51-53 mo. 71 0.91 0.21 0.67 0.75 0.87 1.05 1.23
54-56 mo. 270 0.90 0.21 0.64 0.76 0.88 1.02 1.19
57-59 mo. 249 9.95 0.22 0.65 0.78 0.93 1.10 1.25
60-62 mo. 306 0.95 0.22 0.67 0.79 0,96 1.09 1.23
63-65 mo. 206 0.97 0.22 0.69 0.81 0.96 1.13 1.29
66-69 mo. 12 0.97 0.32 0.71 0.80 0.90 1.05 1.33
Boys 587 0.93 0.22 0.66 0.78 0.92 1.07 1.24
Girls 527 0.95 0.22 0.67 0.78 0.93 1.09 1.%5
Total . 1114 0.94 0.22 0.66 0

.78 0.93 1.08 1.24

Drawing Subtest - Slow Administration

51-53 mo. 73 0.95  0.27 0.6 0.74 0.92 1.16 1.32
54-56 mo. 315 0.89  0.31  0.51 0.66 0.88 1.11 1.31
57-59 mo. 290 0.94  0.30  0.38 0.72 0.91 1.13 1.36
60-62 mo. 344 0.97  0.30  0.60 0.77 0.95 1.16 1.37
63-65 mo. 252 0.99  0.30  0.62 0.79 0.98 1.16 1.38
66-69 mo. 16 0.89  0.33  0.56 0.62 0.87 1.10 1.29
Boys 683 0.93 .0.29  0.56 0.72 0.92 1.11 1.31
Girls 607 0,97  0.31  0.59 0.75 0.94 1.19 1.40
Total 1290 -0.95  0.30  0.57  0.74 0.93 1.14 1.35

Age analyses, performed separately for both years on the data split
at the‘median into an "older" and a "younger" éroup, were highly signifi-
cant in both Year 1 (F = 27.14, df = 1/1118, 2}4»001) and Year 2 (F = 15.47,
g_ = 1/1119, p<.001), favoring the older subjects, although the differvnces

were very small in ahsolute magnitude in both years. Over all trials in

both years, age correlated with log time from -.08 to .1l4. Re3u1t§ of a
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repeated-measures analysis of variance (age x sex x SES) on data from
children tested in both years showed SkS, as indexed by mother's education
(below 10 years of schooling, 10-12 years, above 12 years), to have a highly
significant effeclt across. years (F = 52.74, df = 2/1089; p<£.001), with
scores increasing aw mother's education increased.

Children 19 the present sample performed the motor acts relatively
quickly. The mean number of seconds to complete the walking amd drawing
subtests under slow instructions was 6.4 and 5.9, respectively, in Year 1,
and 7.7 and 7.8, in Year 2. It is clear, therefore, that there is ample
opportunity for further development in these children of the sbility to
slow down a motor response.

Finally, instvuctions to perform the act slowly did lead children to
perform more slowly on the second trial thar ) the practice trial for -
each task. Mean time scores untder slow instructions represented an increase
over practice times of 36% for the walking subtest and 54% for the drawing
task .n Year 1, and of 65% and _.%, respectively, in Year 2 data. Moreover,
when the sample was divided into six three-month age groups, an increase
in mean times from first to second trial was found on each subtest for every
age level in both years. Thus, although the changé in performance under the
slow instruction was not large in absolute terms, it was highly COnsistenf.

and even the youngest children were able to conform to the task demanrd.

Construct Validity

Results with the present sample were, in general, consistent with those
P e
R )
that have been found by otl - investigators using this task. There was
evicdence for consistency in "slow" administratlion times across the tasks

though, as discussed above, and presumdbly because of the poor design of

the subtest, scores from the tow truck subtest were only moderately .corre-
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lated to those from the other two subtests. Motor inhibition ability
(average standardized time, after log transformation, on the slow adminis-
tration of the walking and drawing s#btasts)‘correlated* positively with
various measures of competence of performance, for example, .36 and .37
with the Preschool Inventory in Years 1 and 2, respectively; and .34 and
+36 with the Peabody Pictu£e Vocabulary Test, Form A. In the various
breakdowns of the data it loaded consistently on the first, competence-
r;iated factor {(Shipman, 1971, 1972). Practice times, on the other hand,
showed little internal consistency, little re.ation to slow times, and
no relation to ability measures, supporting the interp;étabién.of the//
task as measuring the child's self-regulation ability rather than a
preferred respénse style. ’

There was, however, no relation to other measures in the "impulsivity"
domain. - Of the three latency measures which might, at least fn Year 1,
contain impulsi;ity variance {those on the MFF, Sigel, and PFFT), none
correlated higher than .15 with MIT performance in either year. Likewise,
ability to delay gratification (Mischel choice) h?d correlations of .01
in Year 1, and .07 in Year 2, with MIT performance. Motor Inhibition

ability did correlate ~.22 with Matching Familiar Figures e:yor scores in

' Year 1, and -.25 with errors in Year 2. Presumably, however, this correla-

O

E119

tion was mediated by an ability rather than a stylistic component of MFF
performance; partialling out Preschool Inventory e%orés: for® example,

reduced these correlations to -.08 and -.07, respectively..

Summary
Theée results suggest that the most appropriate motor inhibition score

/
ol

All correlations are based on data from the longitudiﬁgl subjects only.
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from this test is the average of standardized (and log transformed) slow
times from the walking and drawing subtests. The truck subtest results

will be omitted in further analyses, and the test as given in future years

/

of this study will ‘not include this subtest. (Huron Institute [Walker et

4

al., 1973]. from its reanalysis of 1970 HSPV data, comes-to a.similar
recommendation.) It remains to be seen whether the truck subtest is
simply unreliable because of equipment and administration problems, or

whether additional processes are brougﬁt into play during the substantially

¥

longer time period required for response on this subtest than on the other

two employed.

-

The lazk of intertask consistency in practice time indicates that there
- {

is no need to "correct" the motor inhibition score for practice time.

»
Moreover, the absence of.a factor common to practice and slow administration '

times suggest;,that tﬁg test'provides a @éésurelof the ability to regulate
one's own behavior, rather than a stylistic preference for a fast or slbw
témpo of response, or an index of motor coordinaiion.

Motor inhibition ability correlated significantly with other measures

of competencé and achievement in the batuery and, like these; was positively

associated with age and .SES  The results of Massarj et ai., (1969) sugéeat

that the relationship is not simply due to a failure of less able or less

advantaged children to understand the instruction to perform slowly; and

in the present data the finding that even the youngeét age groups showed

some tendency to slow response on instruction is compatible with the same

. e
I3

conclusion. Perhaps inhibition of response improves-performance on abiliry
s LY
tests, or'perhaps more able children are more advanced in a developmental -

sequence, one of whose attributes is increasing self-regulation ability;

-

y""e present data do not provide the information needed to explain what

ERIC
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processes underlie the relation.

;;A general "impulsivity'" dimension did not emerge in tLe first two.’
_years' data of this séudy. Results from future years will be examined to
discover whegher such a dimension develgps t a later age in these ch11§ren
and the extent to which it is associated wi%% different tegching behaviors;

for example, the extent to which.the child is encouraged to reflect and

consider alternative responses.




References

Banta, T. J. Tests for the evaiuation of early childhood education: The
Cincinnati Autonomy Test Battery (CATB). 1In J. Hellmuth (Ed.), °
Cognitive studies. Vol. 1. New York: Brunner/Mazel, 1970.

Bissell, J. S. Planned variation in Head Start and Follow Through.
Paper presented at the Second Annual Blumberg Symposium, Baltimore,
Maryland, 1972. . :

Hess, K. D., Shipman, V. C., Brophy, J. E. & Bear, R. M. The coggitive
environments of urban pireschool children: Follow-up phase.
Chicago: University of Chicago, 1969.

Kagan, J., Rosman, B, L., Day, D., Albert, J. & Phillips, W. Information
processing ip the chil\ Significance of analytic and reflective
attitudes. Psychological Monographs, 1964, 78 (1, Whole No. 578).

Loo, C. & Wenar, C, Activity level and motor inhibition: Thelr relation

to intelligence-test performance in normal children. Child Development,
1971, 42, 967-971. :

Maccoby, E. E., Dowley, E. M., Hager, J. W. & Degerman, R. Activity level

& and intellectual functioning in normal preschool children. Child
Develogment. 1965, 36, 761-770. .

Massarf, D., Hayweiser, L. & Meyer. W. Activity level and intellectual
functioning in deprived preschool children. Developmental Psychology,
1969, 1, 286-290.

Mumbauer, -C. C. & Miller, J. 0. Socioeconomic background and cognitive
functioning in preschool ¢hildren. Child Development, 1970, 41,
471-480.

. . '

Shipman, V. C. Disadvantaged children and their first school experiences:
Structure and development of cognitive competencies and styles prior
to school entry. Princeton, N. J.: Educational Testing Service, 1971,
PR-71-19. Prepared under Grant H-8256, Department of Health,
Education, and Welfare. - .

-Shipman, V. C. Disadvantaged children and their first school experiences?
Structural stability and change in the test performance of urban-
preschool children. Princeton, N. J.: Educational Testing Service,
1972, PR-72-18, Prepared under Grant H-8256, Department of Health, !
Education, and Welfare. ’

Stanford Research Institute. Implementation of Planned Variation' in Head
Start: Preliminary evaluations of Planned Variation in Head Start:
according to Follow Through approaches (1969-70). Interim report:
firsty year of evaluation. Menlo Park, Californis, May 1971.

~
B

~253-




~254-

Walker, D. R., Bane, M. J., & Bryk, T. The quafity Qf tﬁe Heéd Start
Planned Variation data. Cambridge, Mass.: Huron Institute,

1573, in press. :

1]

Ward, W. C. Creativity in young children. Child Development, 1968, 39,
737-754. (a) . ' .

Ward, W. C. Reflection-impulsiviiy in kirdergarten children. Child
Development, 1968, 39, 867-874. (b)

-

"vt




— -

ED 081827

e
DISAD!ANTAGED CHILDREN AND THEIR FIRST SCHOOL EXPERIENCé?

ETS-Head Start Longitudinal Study

Technical Report Series’

4 . -
Virginia C. Shipman, Editor

.

GV

AIIN“NNMNIALIWUUV

_ Technical Report 14
. Open Field Tést
William C, Ward

003 188

=
=

Report under

Grant Number H-8256

Prepared for: Project Head Start
, Office of Child Development
U. S, Department of Hedlth,
Education, and Welfare

December 1972




Open Field Test

Background

[ 4
Host tests require the child to perform a narrowly defined task, and

provide for‘step—by-step control over his activity by the tester. lt.is - ¢
likely thaE there are important dimensions of behavior which might be
assessed by observing the child in a less structured, more "opcnh play
setting. Such dimensions would include both ccgnitive vari;bles (e.g.,
complexity and duration of play activities) and persohal-social ones fe.g..
style in coping with an unfamiliar situation). The Open Field Test provided
such 5 settiﬁg.

Virtually nothing is known concgrhing the Iimportance of situational

. “~ !
]
parameters foY the manifestation of individual
. »

-

differences in play. Therefore,
{t seemed advisable to provide as "neutral” a setting as éossible. The child
was placed in a room containing a number of toys, vary;ng in familiarity and
complexity; he was given minimal instructions; and.miniﬁal social stiﬁulation .
was provided--the téster was present-in the room, but unobtrusive ahd minimally
responsive. Several investigators have employed similgr settings, Goldberg

and Lewis (1969), Messer and Lewis (1970), and Kagan (1971) with infants of
both sexes and of both middle and lower class; and Hess, Shipmar, Brophy

and Bear (1969), with first grade children covering a broad SES range. In
these studies, in contrast to the present one, the child's mother was present
in the rooﬁ. and recording was don¢ by observers watching through one-way
mirrors. Interestingly, both sets of studies found SES differences to be
largely nonexistent in such a setting, though there wefe sex differences in

both gocial and nonsocial behaviors. With young'éhildren there is also some

: 1
evidence that the meaning‘of one frequent measure, the number of changes in
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, play objects in a fixed time, differs across sex, relating positively to rate
of habituation to visual stimuli in boys, and negativelv iq\girls (Kagar, 1969;
Messer, Kagan & McCall, 1970). With firs; graders, finally, there is
evidence for relations between measures of level and length of sustaiﬁed play

" activity, on the one hand, and of maternal control and teaching strategies

and of child competence and cognitive style, on the other (Hess et al., 1969).

»

Task Description “and Administration

After a cblld was halfway through one conventional test battery, he was
brough& into a new ;;sting room. He was shown ten standard play objects
arranged around the room including two dolls (one dark-skinned, one light),
a t;uck, alphabet blocks, éising Towers (complex plastic.building blocks),
clay, crayons, felt-tipped-markers. plain paper, and a four-page coloring

-
book. He was told that he could ﬁ% anything he wanted with the tavs. The
tgster seated herself in one cornz2r of the room and remained there for ten
minutes, inigiaming no imteraction with the child and responding minimally
fo any overtures he made. )

During each thirty-second period"of the test, the tester recorded and
described every play ;ctivity involving each object, along with a variety ot
nonplay activit{ps--child verbalizations, divided intoc those directed toward
the tester and those apparently made for the child's own benefit; approaches
to the tester; active attempts to leave the testing Si;uation; and inactivity.
Each behavior was tallied in a matrix in which columns indicated the 20 time
periods into which the task was divided, and in which each row Indicated a
particula: object or n&%play activity. (See answer sheet attached.) Entries

in the matrix were also numbered so as to be cocrdinated with descriptions

)
_Rj}:the activity entered on lines. below the matrix. Every play activity

A FullToxt Provided by ERI
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»

occurfing during an interval was entered, no matter how brief. The tester
also indicated, by drawing a circle to include tl.e two or more tallies,

“
vhenever the child combined the use of several objects in his play.

Scoring

The initial step in data analysis was to recode the data from the ansver
sheet onto a 15 % 20 matrix. As before, columns indicated ti@e periods and
rows indicated specific objecté or nonplay activities. Here, however, for
the 10 objects‘the number entered in each cell of the macrix referred to a
given leve} of play activity. Nonplay ;ctivities were coded- for presence-
absence in each cell, except for the two verbal activities. ''Talks to tester"
was coded into attempts to draw the tester's attention to the éask, seeking
help or direction, attempts to withdraw from the play situation, and other or

‘ambigﬁous verbalizations. . "Talks to self' was categorized a; related to the
play activity, unrelated to the play activity, and ambiguous. Details are
given in the coding manual attached.

Coders were trained through cell-by-cell discussion of their practice
coding, and reached.a level of agreemenf of around 90% with a tstandard"< )

coding of twenty pretocols, chosen to.be of greater than average diffiéulty,
by the end of the training period. (An entry here was counted as an agreement
L
only 1if the objgc:{ the time period, ,and the level or subcategory entered were
all exéctly correc;; thus, many "disagreements,"” such as those credited to an
incorrect time perlod, would generally have no effecg on totaHF5cores.)
Three aspects of the child's play actiwities.were gscored. The first of
- . .
these was the number of half-minute periods owt of the twenty during which
* he engaged in any play activities. The second was mean complexity of pléy.
t}l activities with the objects were ceded into one of four "levels.,"
ERIC | '
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Level 1 play involved only attending to a play oject; level 2, holding or
manipulating it; level 3, playing with one object alone; and level 4, using

——

two or more objects in an integrative actiwity. The compleiity score i
- N ) ¢

the mean level taken over all play activities recorded.- This procedure made
possible an objective and relatively straightforward approach to complexity
of play, yielding scores whose ranking of subjects closely agréed wikh'
intuitive judgments of complexity. Third, the duration éf sequences of
activity engaged ir by the child was measured. A "simple" sequence was

. defined as a series of half=minute periods during @hich the child continued -
without interruption to play with the same object. |

- Nu;ber of simplgﬁgﬁﬂu@ﬁég;: mean length, and length of longest and of
shortest simple %equence were all obtained. Comparable scores were obtained

for "complex" sequences, those in which at lehst part of the time was spent
] J . 4

in play involving an integration of two or more of the objects. The three .

types. of scores indicated above all represent summaries of the child's play”

activity, without respect to the particuylar play objects employed. In

addition, scores were obtained ‘for the numher of'periods during which the child

employed each object in play, and for the mean level of cémplexity of his

play with gach object used.

The remaining scores obtained concerned the child's nonplay activities.

Verbalizations directed toward the tester and verbalizations intended ‘for the

" child himself were scored (number of peripds‘gp which each of these cccurred),
along with c;unts of the number of periods in whiéh each subcategory of verbal-
ization of those listed above was found. Finally, the number oft time perlods
in which the child approached (or remained with) the tester, made active attempts
to leave the testing situation, and engaged in né overt activity, were each .

”

!

atb.
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Score Properties ‘

-

Examination of the di;z showed that a number of the scores ligted above

ile some of. these might be of.interest in fufure,'

represénted rare events.

specialized analyses, they did not possess suitable distributions for inclusion -

in the factor analyses and analyses of yariénce conducted thus far. Table 1

xr
J .? ,
contains the means and medians f 'r these scores, expressed in terms of the

/
> Table 1

Scores Poﬁsessing Insufficient Variance to Support Further Analisis

—

. .Year 1 (N = 1471) Year 2 (E = 893)

. Percent ) . Percent

Score Mean SD Median of Subjects Mean SD Median of Subjects
t , ¢

No. of Play i C . a a
Periods 18.61 3.90 19.83 75 -19.44 2.08 19.89 82
Verbalizatfons ~ )
to Tester:
-Seek_gttentiqg 0.64 19 0.64 1.76 - 0.16 24
-Seek help 0.32 0¢.923 0 17 0.29 '0.78 0.10 17
~Stop activity 0.12 0.63 OK03 6 0.09 0.58 0.03 . 5
Verbalizations . .
to Self: -~ v . -
~ Related to )

Play 0.71y 2.32 0.09 16 27
- Unreiated- -

. to Play 0.24 .35 0.03 6 11

5

Approach Tester Q:lb 0.71 0.04 7 10
Attempt to Leave 0.17 0.99  0.03 6 5
Do Nathing 0.80, 3.20 0.06 11 9

. ‘

I

Mote .--Means and medians are for number of periigﬂ/in which the subject engaged
in the activity in question. Percent of Subjects is percent who engaged’
in the activity at all. ‘ .

RJ?::G“‘ of subjects playing with objects ip/20 of 20 play periods.
L 3
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number of time periéds out éf 20 in which the child engaged in the activity, and
.. /
.the per cent of children who engaged in the activity at any time during the
lO-mithe observation. Number of periods of play is included in this table
since there was virtually no failure of the child to engage in play actiyities
for all,-or nearly all, of the time spent in the situation. Totals fgr verbal-
ization tp tester and to self possessed an adequate range for use in analysis,
but the subcategorieg into which each of these waé divided did not; the median
occurrence of‘each such category was less than .2 time periods. 'Approaching

-

the tester, attempting to leave the situation,-and engaging in no activity,
finally, all had median frequencies' of less than .1 time periods in both
yearsxof testing. |

Examination of scores for sequences of activities showed that these were
Highly interrelated.i Number of simplé sequences, longest simple séquence, and
shortest simple sequence, for example, had intercorrelation§ on the order
of .70 (ignoring sign; number of sequenbes was negatively cor;elated with each
of the other two measures) in eacﬁ year of testing. One score, number of
simple sequences, was chosen to represent simple sequences in further analyses.
Complex s;quences form a subset of simple ones with only about one-third of

the sample showing any such sequences in either year. No score for complex
. . -» N . .

sequences was includéd in th?,analyses.

-

Four scores appropriate for use in structural analyses remained after this

process of score reduction; these were mean complexity of play,. number of

-~

periods child tafked fo teéter, number of periods child talked to self, and

nupber of simple sequences. An estimate of the reliabilities of these scores
"waé obtaineé by scoring thg first vé*sus the second half pf the test for a
randomly drawn sample of }00 cases’ié each year. Split-half reliabilities for

n chplexity of play were .61 in Year 1 and .52 in Year 2; they were .81 and

O
ERIC |
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L4

.72, respectively, for verbalization directed at the tester, and .73 and .75
for self-directed verbaliéation. This procedure was naot appropfiate for assess-
ing the reliability of the number of sequences score. These are conservative
estimates of the reliability of the child's behavior, since any systematic
changes in tehavior over time within the sessisn might result in lowered
coefficients.

In addition, scores for play with each object were retained for examina-
tion. Finally, scores for 'masculine" and "feminine" play were derived
empirically, based on play with those objects on whizh clear sex differences
in amount of play were obtained. Given the lack of any very satisfactory
procedure for obtaining reliability estimates on these time-b;sed scores,
especially for events which were relatively low in rate of occurrence for the

typical subject, no reliability assessments were made for these scores.

Sample Performance

Attention in the analysis was directed toward the four '"major" scores
listed above. Means for each of thgse scores are presented in Tables 2 and
3 for Years 1 and 2, respectively, by three-month age intervals, sex, and
total sample. For each of thése scores, age (median split on age at time of
Year 1 testing) ¥ sex x SES (three levels of mother's education) repeated-
measures analysis of variance'was pecformed. For mean complexity of play a
significant effect of sex was present; males tended to engage in more complex
play (F = 46.87, df = 1/678, g;ﬁ.OOl). The sex effect was also significant
at the .001 level iﬁnage X sex x SES analyses conducted separately for the

:

longitudinal saL ple each year; In Year 1, males had a meaﬁ complexity score

of 3.19 and females, 3.05; in Year 2, the respective means were 3.12 and 3.01.

These analyses showed no significant changes over years in mean complexity,

| no effects attributable to age or SES.
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Table 2

Means and Standard Deviations for Selected Scores
by Age and Sex for Year 1

Age in Months

Score ' 42-44  45-47 48-50 51-53 54-56 57-59 Boys Girls Total
Mean .N 94 307 331 383 265 59 768 671 1439
Complexity M 3.08 3.10 3.10 3.10 3.13 3.05 3.16 3.03 3.10
of Play? sD 0.41 0.31 0.35 0.29 0.28 0.40 0.35 0.27 0.32
Number of N . 95 308 332 378 . 266 59 769 669 1438
Simple M 2.97 3.00 2.86 2.90 2.87 2.54 2.77 3.05 2.90

Sequengesa SD 2.19 2.23 2.15 2.22 2.08 1.75 2.06 2.26 2.15

Talk to N 96 318 337 388 271 61 784 687 1471
Self (Number M 0.98 1.92 1,94 1.89 1.68 1.54 1.96 1/60 1.79
of Periods) SD 2.43 3.87 3.93  3.80 3.54 3.36 3.94 3.43 3.71

Talk to N 96 318 337 .388 271 61 784 687 1471
Tester M 2.27 2.10 1.98 2.13 2.34 2.28 2.04 2.26 2.14
(Number of

Periods) SD ,3.99 3.47 3.56 3.86 4.00 3.69 3.53 3.95 3.74

3

aSubjeéts who showed no play activities eliminated from sample for this score.

» In the analyses for the number of periods in which the child talked to

the tester, the repeated-measures analysis showed a marginal effect of SES

(F

4.32, df = 1/699, p<.02) and a marginal year by SES interaction (¥ = 3.04,

df

2/699, p< .05). The analyses for individual §ears showed a significant
SES effect in Year 1 (¥ = 9.99, df = 2/1121, p «£.001), with means of 1.5,
2.3, and 3.2 pe%iods, respectively, for leve1s¢lt 2, and 3 of SES, wﬁile there
was no effect in Year 2 (means of 1.1, 1.4, and 1.3 periods). Age and sex

had no signiricant effects on talking to the tester.

.
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3

Number of periods child talked to himself showed no significant effects
in the repeated-measures analysis or in the analysis of‘Year 2 data aione.
Ihe Year 1 analysis showed a significant effect of sex, with maIés.engaging
in more such talk (F = 9.60, df = 1/1121, p <.005). Means were 2.0 periods
for males and 1.4 for females.

Number of simple sequences, finally, shqwed only an increase in mean ‘
score ever years in the repeated?measures analysis (F = 15.00, 4f = 1/682:

pP«.001). 1In the enalysis of Year 1 data there was a marginally significant
N X Table 3

Y

Means and Standard Deviations for Selected Scores

o by Age and Sex for Year 2

~

S

" Age in Months

Score S 51-53 54~56 57-59 60-62 63-65 66-69 Bcys Girls Total
Mean N 75 . 207 209 244 146 9 464 426 890
Complexity M 3,10 3.07 3.12 3.07 3.09 3.0l 3.15 3.02 3.0%
of Play® SD 0.28 0.21 0.29 0.25 0.24 -0.37 0.28 0.21 0.26
Number of N 75 6207 209 244 146 9 464 426 890
Simple M 3.00 3.44 "3.16 3.59 3,37 3.33 3.4% 3.24 3.37

Sequencesa SD 2.15 2.34 2.03 2.38 1.88 2.12 2.18 2.21 2.20

Talk to

=

75 209 209 245 146 9 465 428 893

Self (Number M 1.64 1.70  2.03 1.76 1.90 1.G0 1.80 1.83 1.82
of Periods) SD 3.71 3.53 . 3.81 3.24 3.58 2.29 3.41 3.66 3.53

v

Talk to N 75 209 209 245 146 9 465 428 893
Tester ; <

(umber of N 152 L4413 132 125 0.1 109 1755 1.3
Periods) SD 3.40 3.02 2.53  2.34 2.33 0.33 2.35 2.92 2.64

+

aSubjects who showed no play acti&ities eliminsted from sample for this score.

'[Kc
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SES effect (F = 3.46, df = 2/1036, p<.05), with means of 3.0, 3.0 and 2.5
obtained by the lowe{; middle'and higher SES children, fespectively. ‘"There
were no significang effects in the analysis of Year 2 data alone. 0
For théée four scores; Low but significant correlations across years
were obtained. Mean complexity'of play correlated .19 from Year 1 to Year 23
number of periods talking to the tester, l17; number-of-periods talking to
'"éélff .15; and number of simple éequences, .21. With N's of 744 or larger,
each of these coefficient§ is significant at .Oi.
Despite a high degrée of consjsténcy in relatiﬁe frequency of play
with the objects (see next section), males and females showed several signif-
icant differepcés in play choices. In both years, males spent more time
with the Lruék and blocks, whilg\females spent more time with the dolls,
crayons, and coloring book (p <.01 qu each comparison). An index qf
"masculine’ play was derived by summing the number of periods ofnplay with
the truck and blocks, while an index of "feminine" piéy was obtained by

summing play activities with the dolls, crayoné, and coloring book. The

means of these scorés'in each year are presented in Table 4. In age x SES

Table 4

Sex Typing in ‘Mean Number of Periods of Play with Objects -~
~ Preferred by Each.Sex .

C Year 1 . Year 2
Masculine Play Feminine Play Masculine' Play Feminine Play

Boys - 9.46 3.82 9.22 Y

Girls 3.78 8.13 3.35 8.46




analysis of variance, feminine play by males showed an effect for SES (more

— .

feminine play associated with lower SES, p £.025). Nd'dther sigﬁ;ficant age

or SES éffects were found.

Play vitn Individual Objects

Results for the child's play with individual objects are presented in
Tables 5 through 8. These data are presented as possibly useful descripti&e
information; they have not béenfexamine& in detail or used in structural
analysis. Year 1 data are presgntéd in Table 5 for the mean number of periods
of playiwith eaéh object, for each age group, boys, girls{ and total sample;
and in Table 6, by the éame breakdowns, for the number of children playing with
each object and the mean complgxity of play taken over thosé'subjects who
pléyed with the object in question. Year 2 data are presented analogously in
Tables 7 and 8.

s

These data were examined to determine whether boys and girls‘showed

.consistency in their play with the 10 objects. There was agreement across

sex in the relative number of periods in which eath object was used (the rank

order correlation, rho, was .66 for Year ] data and .60 for Year 2), in the

number of children playiﬁg with each object (rho = .70 and .76, respectively),
and .in the mean complexity of play with each obje§?$£§gg = 1.00 and*°./5,
respectively). For five of these coefficients; p £.05. Blocks, truck, and
Rising Towers eiicited the most compiegvplay from children‘of each sex These,

along with the magic markefs, coloring book, and {(in Year.2) the clay, were

mggf\oﬁteg;pluyed with. The dolls were less popular with children of both
sexes and tended Eo'glicit\ggg least complex play activity.
) el )

A similar analysis was used to examine thé consistency-of-play-behaviors

across age groups within each year. The index hece was the coefficient of
< .
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concordance, W, which is a generalizatiom of rho. For number of periods of
.

play with efch object, W was .96 in Year 1, .94 in Year 2; fcr number of
children playing with each object, it was .90 and .98,'respective1y; and for
mean complexity of play, it was .93 and .73, respec&ively. All of these
coefficients are significant at the .01 level. {For Year 2, the analysis
used only five of the age periods;clhe number of c ildren falling into the
66-69 month age interval was too small to provide reliable numbers .)

Finally, comparisons were made'across years of testing. For the total
sample testedlin the two years, all three measures showed high consistencyi
tho was .83 for number og periods of play with each object, .85 for number
of subjects playing with each object, and .99 for mean complexity of play
with each cbject. Each of these coefficients is significant at the .01
level.

In summary, there was a moderate degree of consistency in play prefer-

ences across sex, and a high degree of agreement across age within year and

across years of testing.

Relationship with Other Measures

In the factor analyses of both Year 1 and Year 2 data (13-factor solution,

Varimax rotation; see Shipman, 1972) mean complexity of play and mean number
of simple sequences defined a test-specific factor on which no othar wvariable
had a substantial loading. These two scores correlated with one another -.19

in each year's data for the 'longitudinal sample; they did not correlate as

!
4

high as .20 with any other measure in the batter&.

In the analysis of Year } data, a large general abi}ity factor emerged.

In the Varimax rotation, this factor split to some extent into perceptual

4
4 7.
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and verbal abilities. a1ks;to—tester loaded substantially on factor 4

. the verbal component of ability, which contained moderately high loadings
‘as well for the Sigel Objact Categorizing Test (SOC?) grouping responses,
aﬁd for the Talks-to-self measure. Its only correlation in the battery
as high as .2, however, wa; with the'?PVT, Form A (r = .23). Talks—to-

self did not correlate thiz high with any other measure. .

In the Year 2 data, in which there was no separation of general ability

v 5

inte verbal and perceptual components, there was no relation between Open Field

-~ [3

verbalization measures and. any ability measure. AFactor 2 in the Varimax ! \ »

analysis was deflned by fhe Talks-to-tester and Talks—-to-self measures, along
with the verbal elaboratlon score on the Preschool Inventory. In extension
analyses, elaborations on thé;Soéial Schemata Test also cdrrelateﬁ with this“'
factor. fhe corrglatiéns between the two Open Field verbalization measures
and the”tw0 verbai eldboration measpres rangéd from .25 to .31. fhus, a.
tendency Eowa;d/gpontanébus verbalizétidn in 'a test situation, unrelated

to measures ofséompetence, appgars-to underlie the Open Field verbalization

/

measures in Y%ér 2.
: /

MeasurgS/of sex typing ir play showed little consistent relation tq other

measures in éhe battery. In Yea. 1, masculine play was assdéiated with longer
Létenciesvon the SOCT, ‘and feminine ﬁlay, with shorter latencies, for both
sexes; Matching Familiar Figures reaction time was negatively related to
feminine play for males. In Year 2,_mascdline play for males was negatively
associated with Massad Mimicry scores, while masculine play for females

These correlations were

related negatively to the Mischel memory score;

all modest in magnitude and, given their apparent Tack of Systematic meéning,
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do not merit further interpretation at this time. -

Comments .
The_Open Field Test was included in tge Longitudinal Study test battery

in the hope of assessiné a number of variables which might not be manifested

in a more standard testing situation. There is negative evidence--a general

lack of correlatien with thé test measures, along-with low cbmmunalifies’in

the facto: matrices—-suggesging that what was measured was indeed cifferent.

In part, the separation of Open Field from other testing measures'may be

attributabde to the difference in format between a '"convergent' testing

situation, with limited response alternatives and overall direction of

éctivity by the tester, and the "divergent' play situation, with much broader -

freedom of activity for the child. ’In part, however, it may also be attrib-

utable to tée choice of measures to be employed in the test batteries.. To a

large extent, oniy general information-processing skills were successfully

measured gy thé battery; attempts to sample stylistic variables and personal-

social characteristics were less successful. Several measures which,'from cp '

earlier work, might have relateld to Open Field measures were included in the. -

test battery (e.g., measures of habituation and of reflection-impuisivity)

but the construct validity of these was in doubt in the Year 1 and 2 data.

Thus, it is not clear l ow much of the separation is attributable to the

situation and how much to the content ¢f the test battery. Given this, and

the generally low stability of Open Field measures from one year to the mext,

it is not now pos;ible to determine how useful a source of correlates to )

other sources of data, more stylistic anc personality fn orientation, will

be found in Op:n Field measures.
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YEARS 1 and 2 ) '

[

OPEN FIELD TEST

CODING MANUAL
<y

In-this test, the child is given 10 minutes of free play with a standard
set®of toys. ‘The tester,sits in the room, recording what the child does
during each of the 20 1/2-minute periods whilé the child is playing. Each
column on the answer sheet is used to record what happens in a specific
time period; each row is used ‘to record a particular object played with or
a specific nonplay activity. The tester was instructed to put a check in
each cell, as appropriate, and also to provide numbers for the cells. The
numbers refer to descriptions, at the bottom of the page, of just what
activity is going on. !

7 Where two or more objects were played with in a single time period, the
‘tester should have drawn a circle around the checks for those two objects

if they were used together, but no circle if the child played with first pne
and then the othér. The description at the bottom of the page should also
indicate whether they were used together or separately. However, testers
tended to be inconsistent or idiosyncratic in how they numbered and described

activities; it is necessary to read the record as a whole before trying to
interpret what went on.

You will find cases where the descriptions indicate that not all the
appropriate cells were checked; for example, the tester may check '"talks to
E" and comment at the bottom that the child said he wanted to leave the
_room. Here both "talks to-E" and ''wants-out” should have been -checked.
‘Another common error is to record "Other," when the comments indicate that
‘the child was doing "Nothing.' (Where there are. discrerancies between the
‘cells checked and the descriptions, you will code according to the des-~
N criptions, if they give a clear indication of what went on.)

In coding, you will be Joing three jobs at once. ,

e

1. You will be eliminating the differences between testers in the ways

. in which behavior was recorded. This is mainly a case of reading
‘ the record carefully to make sure the various cells are checked
appropriately,

2. You will be reducing the variety of behaviors observed to a relatively
small number of categories, ones which will let us look at the
complexity and the sequencing of the child's activity without being
concerned-with every detail of what he is d01ng .

3. You will be recording this'cleaned—up and simplified set of
observations in machine-readable form, so that the computer can be
. used to derive the various summary scores we want from the data.

The categories to be used are desnribed below:

Pldying with the Toys _ B

. . .
Here, for each of the 10 play cbjects, you will be concerned with the
level of complex1ty of the child's activity. When one or more of these
[: lCb_‘]ects are used in a .time perlod this will bé coded as follows:

‘_ ' ~275= - -
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If the child just looks at the object without handling or playing with it.

2

If the child touches or handles the object without using it in any play
activity. This ofren happens when the child seems to be examining a
toy before deciding whether or not to play with it.

“

Examples: a.
b.

Holds blocks or rising towers.

Holds a doll withouvt doing anything more active (1.ke
hugging or rocking).

Examines crayons ©or magic markers but is not using paper
or colecving book yet. (Child may use markers as a toy
to stack or roll--this activity is coded 3.)

Child merely sets an object on the floor without beginning
a play activity.

When a child examines a truck to see how it works or
examines a doll's clothes or hair, this is coded 3 since
this would be a normal part of play for these toys.

3

If the child uses the object in any play activity, so long as another
object 1s not used at tne same time.

a. The 3 category is also used when the description makes it unclear
: what tne levci of activity is, or when there is no description of
the activity.

1f the activity is coloring, whether with crayons or magic markers,

and whether on paper or coloring hook, the objects are coded 3
(rather than 4) since this is the expected activity with crayons
and coloring book.

%

4

If the child uses the object in a play activity that also involves some
other object or objects.

Examples: a.
b.

Loads blocks onto truck (ccle 4 for blocks and truck).
Colors rising towers with cravons (since this is a more
complex activity than coloring on pamer).

Interaction with both dolls--in this case it must be clear
that the dolls are interacting (ex. making them kiss,
dance, etc.). Merely holding or rocking both dolls is
not a 4 level activity.

Stac&lng magic markers, ~ising towers, and blocks together.
If the tester notes that tie child pushed the truck to

the blocks, only code 3 since the blocks are not o
actually involved in an activity.



Comments on Play Activity

General

a.

Only one code number may be used for any object in a single time

period. 1If there is more than one level of play in a single time
period, use the highest number that applies.

tny number of objects may be scored in a time period; all that is
necessary is that each be used, however briefly, in that period.

The test is concerned only with the toys (and their containers) as
listed. If the child plays with a chair or something else in the
room there is no code recorded for that time period; it is simply
lefit blank. tmilarly, if the child stacks the rising towers on

a chair, he gets a 3 for rising Eoweps luring that time period.

Talks to E

Code 1

For verbalizations that try to draw the tester's attention to the

activity.

-Examples: a. '"Look at this picture."
b. "I want to build a high tower."
c. '"Blocks are fun to play with."

Code 2
i If the child asks for help or direction.
ﬁ. I3 ©
y [}
Examples: &. '"Can I play with this?" -
" b. "What are these?"
¢. "How does this truck work?"
d. TDowyounhavevany more red blocks?"
Code 3 :
If the child wants to leave or to stop the play activity.
. Examples: a. "I want to éat my candy now."
b. "I have to go to the bathroom."
c. "I'm tired of playing."
d. "where is my mother?"
‘
¢ If the tester marks "wants out" and writes that the child wants
to go home, it 'is assumed that the child talked to the tester
and this should be marked as 3 under '"talks to E" in addition
tu being marked under "wants out." .
- - Code 4 R -

For any other verbalization. This will be primarily talk which is.
conversational in nature, without involving the child's play activity

or

ERIC

Aruitoxt provided by Eic:

a request for help. -

.

[ ’
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Examples: a. 'My house is full of toys."
o b. "I will go to the circus today."

13
Also code 4 when the tester does not describe the verbalization.

General Comments>on "Talks to E"

a. If the child talks about one of the play objects but is not'mafked
as playing with it during the period in question, credic him with
Looking at the object cduring this period.

L. 'owever, if the comment is "Looked at all the ‘toys before starting to
play," do not record all the toys as l--just leave the time blank
until the child begins another level of play.

Talks to Self ' ‘

Code

Code

1

il

If the talk is unrelatpd to play activity. This level includes singing
or humming unless this is connected to the play as when sirging to the
dolls.

2 5

If the talk is related to the piay activity.

Code

\

Examples: a. Making truck  or motor noises while playing with the truck.
b. Talking to the dolls.
c. Planning the play activity aloud
d. Counting the blocks as they are stacked.

3

If there is no description of the child's verbalization,

Approaches E

Code

1

If the child moves toward or stays with the tester, giving her his
attention.

Wants Out

Code

L]

1

If the child indicates that he wants to leave the play situation;
indication may be by saying he wants to leave, bty trying to get out, etc.
(A verbalization means that both ,"talks to E" and "wants out" should -be
recorded.) g
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Nothing

‘vode 1

*

If the child does nothing at all. for example, just sits and stares at
the wall or out the window.

to E, walking a
'nothing." '

If the child is doing anything--e.g., talkiﬁg
round the room, trying to get out, etc., do not record 2@s

Other

No* being us.. for céding; if sume behavior is described under "Other"
check that it doesn't belong in one of th2 other categories; if it ) -
does not, do not record the activity. . : '

Example: If the child does handstands or skips‘around the room, there
is no activity recorded on the score sheet.

Miscellaneous

Code 1

<

If the child breaks the play activity by~leaving the rocom (for example,
to go to the bathroom).

Code 2 = |

If the tester stops the play activity. . .

Code 3

If there is someone else in the room during _he play activity.

Code 4

2

If the child refuses to do the test, either.all or part of it.
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Program/Project__ -ongitudinal Study

P/J Study Code . JR No. ( —

UNITS TOTAL - ' - Card Description_Open Field Test canl No._ 01 '
Alpha Colums) Issus Date , No, of Casss -
. ' . Section
Nume. ic- ( Columms ) Job Initiator____ Head '
Ty =SS = . M e R O =R ==t =
1 1 4l 10 : Ll
2 2 42 : 1/2 42
z CHILD .ID# Z ﬁ _ f‘j
5 5. 45 - ‘ X 45
_ 6 6 L6 W : L6
7 7 47 : 47
8 Administration (1) 8 L8 }I{ 48
1?) Inst # Task (20) 13 l;g T Igg v
i; Card # (01) | E g% : : ' g;‘
13 13 53 o - - 53
14 Examiner ID 14 Sk L 54
15 . 15 -1 55 5
16 16 | s6. L . . y 56
17 Day Month . . 17 57 \ - ) 57
18 ) -18 .| 58 - : 58
19 of Day 19 Zg‘ B . Zg
.20 . 20
gy Testing Year 21 | 61 Y10 61
22 1 1/2 22 62 62
23 L — 23 | 63 : 63
PIN 11/2 I 64 , : ‘ 64,
25 2 25 65 65
26 B 2 1/2 26| 66 . . 66
27 L 3 27 67 ‘ 67
28 A 31/2 28 68 . 68
29 C 2 - 29 69 : 69
30 K 30 70 : : 70
31 5 31 | 7L- (blank) 71
32 D 5172 32 72 7 72
33 0 6 "33 1 73 . 73
3i, L - 6 1732 - T Y/ L - ‘ 1
35 L 7 35 75 : o 75
36 7 1/2 36 76 \ 76
37 8 . 37 77 : Y 77
38 8 1/2 - 38 | 1’ . 78
39 B ' 35 |79 79
40 9 1/27 W | 80 3 : 86

EXPLANATION

3
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§ rwoE card arour

' Program/Project Longitudinal Study

P/J Study Code JR No.
UNITS TOTAL Card Description Open Field Test Card Ho, 02
- Apha  ( Columma)  Issuc Dete No. of Cases
o Sectimn
Numeric ( Colums)  Job Initdator Heod_ ' _
1 1 4 L1
2 2 42 L2
3 3 |- &3 43
L b L Ll
5 $ L5 45
6 (Same as Card 01) 6 L6 N
7 7 L7 W7
8 8 48 . 48
9 9 49 ~ L9
10 10 { 50 7 N , 50
' l
jp_ Card ¢ (02) - 12 | %! / Yo &
{ 1/2 13 53 1/2 53
p = jVA 54 54
15 55 5%
16 56 R 56
17 57 1 57
T 18 58 S 58
R 19 59 1 i 59
U 20 60 . N l 60
c 22 | 61 ¢ . 61
K 22 | 62 62
S 23 63 T i 63
2, |64 0 6l
25 65 W 65
v 26 66 E 66
27 67 R 67
28 6 S 68
23 69 69
30 70 V 70
N/} 2 7n 7
10 32 12 {10 72
1/2 33 73 73
B 34 Th T4
L 35 75 7
0 36 76 76
C 37 7 (5iank) 7
K i 38 | 178 78
S 1 39 79 7
\L L0 80 80
T —— —
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PUNCHED CARD LAYOUT
Frogram/Project__ Longitudinal Study
- v '
P/I_ Study Code JR No.
UNITS ] TCTAL Card Description_oOpen Field Test  Card No._03 '
Alpha ( __Coluzns) Issue Date No, of Cases
— Section
Numeric Colwme ) Job Iniiiator Head
- ST —— == e e — O R
- 1 . 1 u ’ “’
2 2 42 ba
3 3 43 L3
4 L] WA ul,
2 (Same as Card 01) Z :g 22
7 7 | 47 47 -
8 8 48 L8
9 9 49 * W9
10 _ 10 | 50 J 50
i% Card # (03) ﬁ gg 10 ;;
13 1/2 & 53 1/2 53
1, 14 54 54 __
15 15 | 55 y 55 )
16 6 | 6 , 56
17 ‘ 17 | 57 S 57
18 18 | 58 ; 58
19 . / 19 | 59 c 59
20 L L 20 &0 60
21 . 2a | 61 M 61
22 ¢ 20 62 A 62
23 23 | 63 R 63
24, 2, | 6 K 6L
25 25 65 E 65
26 26 | 66 8 66
27 27 67 67
28 28 68 68
29 29 69 69
3¢ 30 70 70
N "y n | n V. 71
32 10 321 72 10 72
33 1/2 33 73 T
E1Y k1N % i,
8 210 7
3 R 7
3T A = 7 | n (blank) 77
38 4 Y p 1 78 78
39 0 b1 79 7
10 N Y W | 8 80 |
S \
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{ , P/d Study Code JR No.
UNITS / TOTAL Card Deascription_Open Field Test* Card No._ 04
Alpha (_ Coluzna) Issue Date * .__No. of Casen
Section
Numeric ( Columns)  Job Initiator Head
1 I 1 N} A
2 2 I2 - W2
3 3 L3 43
L (Same as Card 01) 4 L, IN R
5 5 L5 B 45
é [ Lb 0 L6
? 7 41 o . Y
8 8 | 48 N N
9 9 49 49
10 50 50
Card # (04) - g g% ; g%
Time of Day i - ﬁ_—J 53 4 53
Sequence 1L 5% 10 bole
1/2 "15 55 55
- 16 56 56
17 57 57
18 58 - 3 58
19 59 ’ Zg
P 52 22 (blank) 61
A 22 A2 62
P 23 63 63
E 24 64 6L
R 25 65 65
26 66 66
27 67 67
28 68 68
29 69 bY
30 70 70
il 71 71
32 12 s
v B | 73
10 3 14 "W
1/2 35 75 5
c 36 76 7%
0 » 77 . 77
L )8 78 78
0 39 79 c
R N LO. 80 80
—— ——r
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- N v/J Study Code JR No.
URITS TOTAL Card Description_ Open Field Test Card No. 05
Alpha Colums) issue Date No. of Casea
~ Section
Numeric ( Columms) .Jub Initiator Head
1 1w 61
2 2 L2 L2
3 ’ 3 | 43 s 43
L bl oW L4
5 5 45 L L5
6 6 L6 F L6
7 (San= as Card 01) 7 47 47
8 8 48 48
9 9 49 49
10 10 4“0 50
1 11 | 51 \’ 51
12 Card # (05) 12 52 10 52
13 i 1/2 13 53 . 1/2 53
1L 14 54 54
15 15 55 55
16 T 16 56 56
tl', A 17 57 T 57
18 L 18 58 0 58
19 K 19 59 W 59
20 20 69 A 60
21 T 2 | a4 ‘ 61
23 K 23 63 63
24, E 24 64 K 6L
25 25 65 65
26 26 66 66
27 21 | & . 67
28 28 &8 68
29 29 69 6y
30 \L ~ 30 70 70
31 31 71 \1/ 73
32 10 32 72 10 72
33 1/2 3 73 i , ] 73
3 T 3 T4 Y3
3y A 35 75 75
9% L 36 76 : ‘ 76
Y K 37 7 (blan.) ya
38 38 | 78 78
39 T 39 .19 7
40 0 40 .80 80
.
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P/J Study Code JR No.
UNITS TOTAL Card Description_ Open Field Test Card No. 06
Aipha ( Columns ) Iosue Date No. of Cases
. Section
Mumeric ( Columns)  Job Initiator. : Head
___—m:umﬁa—m=: i

1 1 Ll Ll
2 2 42 42
3 3 43 , : 43
L 4 Ly L
5 5 45 45
(Y i ame as Card 01) 6 45 , ' L6
7 7 47 47
8 8 18 L8
9 9 49 49
10 10 50 50
11 11 51 V. - 9
)2 Card # (06) 12 52 10 52
{ 172 13 53 1/2 53
14 14 54 54
15 15 55 52
16 16 | s6 M 56
17 W 17 4 57 I - 57
18 A 18 58 > 58
19 N 19 | 59 ¢ 59
20 T 20 60 E 60
21 s 21 | 61 L 61
22 22 62 L 62
23 0 23 | 63 A 63
24, U 2, | 6, N 6l
25 T 25 | 65 o 6¢
26 © 26 06 U 66
27 27 | 67 67
28 28 | 68 S 68
29 29 69 69
30 30 70 70
3 N4 31| n . Y 7
32 10 32 | 72 10 72
3 172 3.1 1D _ Tl
34 N 34 T4 T4
35 0 25 75 75
36 T 36 76 (blank) 76
H kY 77 77
1 e 78 78
N 39 79 go

G W Lo Y ) .

== == e o z




OPEN FIELD TEST

AN
Answer Sheet

Name

1.D. Number_ Examiner I.D. _ Date [/ [/

NOW WE HAVE SOME NICﬁ THINGS FOR YOU TO PLAY WITH. I HAVE SQME THINGS TO
DO SO I'LL SIT CVER HERE WHILE YOU PLAY. YO CAN PIAY WTTH ANYTHING YOU
WANT TO. !

Time (Mihutes)
1-1% j23-2) 22} 23-3 |3-33 |34 U-bE |45

o
e
[V

1

[

Doll (black)
Doll (white)
Truck - Z
Blocks
Rising Towers -
Clay N K
Crayons
Magic Markers ] \\
Paper : i} A
' Coloring Rook i |

Telks to E
Talks to Self
Approaches E
Wants Out
Nothing : !
Other (specify) '

Description of Activity

W NNV F WD e

~287-
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"OPFN FIELD TEST

N Time {Minutes)
5-5% | 556 |6-65 [65-7 |7-7% | 758 |8-85 | 855 1995 {95-10

>3
Doll (-lack)

Doll (white)

Truck

Blocks

Rising Towers

Clay

Crayoris

Magic Markers

Paper

Coloring Book

Talks to E

Talks to Self R

Approaches E

Wants Out

Nothing

Other (specify)

Description of Activity
13

o

15

16 P

17 A

18 !

19

20

21

22

23 N

2l AU

25
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OPFN FIELD TEST

Desc:iption’of.Product

Blocks

Clay -~

Other and Comments

»

Rising Towers

Drawing
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' " Peabody Picture Vocabulary Test

. . . . . P

Background o : - o ' Sl Co

The "Peabody" is one of the bést known and most. widely used tests of

‘vetpal abiiity'ferfyohng'children.' A measnre of receptive lahguage func-

. . ' .
tioning, it is often used to determine a child's readiness for inclusion in
<« ot - .

a regular classroom setting. here are two alternate forms, A & B, with

" reported correlations rangfng-between 61 and .97. The correlation of the

Peabody.. was .67 .with.the Verbal Scale of the WISC and .83 with the Stanferd

Binet with normal subjects (Dunn; 1965).

B

Normatlve data contained ‘in the manual (Dunn, 1965) were based on a

standardization sample (N = 4 012) cons1st1ng ent1rely of wh1te chlldren o

o .-

and youth in and around Ndshville, Tennessee, many ‘of whom were ‘mentally,
1] - ~ e i .. -

emotionally, or.physicall§'handicagped}_ Conversion tables are_ﬁrovided to

‘transform the raw scores into standard scores or IQs. For young children,

e
~ °

however, there are*serious problems of interpretation in that children with
R - ' ) ) ” R ’ . B

¢ 4 - N . . .
the same raw score,. but very small differences in age, receive w1def§ﬁd1s—

.crepant IQ scores.

Several 1nvest1gators have administered the Peabody to disadvantaged

o

fbfeschoolers. With a predomlnantly d1sadvantaged sample of 563 urban ’

.children, DiLorenao and Brady (l968jiohtained a eorrelation off:79 between

the Peabody and the Stanfordr-Binet. Milgram and anf (1967) inﬁestigated

the stability of Peabody scores of black uﬁban preschoolers.and compared

- . d . o

them to scores on the Binet. The correlation between .the Binet and Peabody
! 1€

IQ was .65 for 51 5-year-~olds. The testrretest rellablllty of mental age
- 3

Scores based on two administratlons of the Peabody was -.69 gor S-year-olds
~ : ’ o W ?

tested four weeks apart, and .80 for 3-year-olds tested ten monthsegpart.

2

- / ’ . " P
: . M ~

¢

a

-



. T 21293 . .
. '\ R . . -

Costello and Ali;(l97l) found the Peabody to correlate .28 with Sfanford—

Binet IQ .in a sample of 60»&rban~disadvantaggd children. Each of these, .

- : N

° P a,

three studies found lower scores on the Peabody than on the Binet. Rieber

-

2

. ol . £ -
and Woma (1968) found differences in Peabody scores of‘ldw—income préschool
. . . 9.

chtTdren as a function of parents' educational level, family size and

maperﬁél employment. Hodges, McCandless and Spiker (1967) studied dgildren
from homes characterized by severe psycho-social deprivation and whose

initial ‘Stanford-Binet intelligence scores ranged between 50 and 85. Children
: who partiéiﬂated in an exberiﬁentai preschool program made significantly
higher post—test scores on the Peabody than didnchildreﬁ’iﬁ‘ércontrol pfer
. " - A > . r 4 .

. \ . “ - .
' schi2;4?r~th££g;§n at home. - . e .
. \; Vorking'wifh,h—year—oid di;gdvantaged Black childrgh‘in New York City,:

c

behavior.

John and Goldstein (1964) found qualitative differences in verbal 7
r . . , . .
. - s . v
*, Analysis of the first-35 items revealed.that the i-tdTen were unable-to .
- X . "" Lo . g . : / . . L .
identify action words, words related to rural living;.and ‘words whose : //ﬁJj

referents were rare in low-income famiiies. Jeruchimowicz, Costello and -
.\ = .

Bagur (1971) administered the Peabody to black’presgthleré and found that

~bhildren of low SE5 made a significantly.higher proportfbn_bf errors oh verbs

than on npuns,‘whereas”the middle¥lass group showeéd no difference.
. e N . ', - [N

The arrargement of items in ascendipg order of difficulty migﬁt contri-
bute to the child's discouragement and thg examiner's low expectancy (Zigler
&<Butterfield, 1968). A Modified Peabody Picturé Vocabulary Test, consisting

of the first 70 items randomized for -difficulty ievel, was administered to ;\\K

«

»

‘ - N . t o’
group of disadvantaged preschool children by Ali and Costelle (1971). Test

_responses were positively.reinfordéd according to-a fixed schedule. Although

R + . .
the differences in scores were not significant, children scored higher on

LT I ‘ ,
o the modified version, andjthe test-retest reliability was .86 as compared

ERIC ' TR S
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.77 for the standard instrument. The Huron,lnstitute (leker,JBane &

Bryk, 1973) recommends further use and development ~of “this o d versionf

. .

s . - -

Task DeScription and Administration

The Peabody test -booklet consists of a set of bound cards, each con-

. . & :
» taining four black and white drawings. There are three practice and 150 tes&

"~
L

plates, arrang d "insan ascending order’of‘difffculty. The same booklet is
- ’ - ‘
used for both Form A and‘Form B, i.e., for a §iven item one of the four

pictuges presented is the "right" angwer to the, word presented on Form A
and.dkbther pitture in the same sot is the Triébt” answeg_to the word.stimu-
.lus on Fdrm.Bf “fneltést is untimed, and is usually administered 4n 15 .
minutes‘or‘less. ‘

e

o

The standard Peabody test ‘booklet (Dunn, 1965) was uged in Year 1. 1in

v

.

order to provide\a more approeriate and lmss tulturally—biased task, a
special ETS adaptation of .the first 60 items was developed which contained

redrawings of a number.of the humanwﬁictures to present black children and
N 1 - N i

.
>

adults in a variety of roles. -Race'depid@ed and. item choice were counter—

o
3 . -

balanced as was portrayal in positive and negatiVe roles. This ETS version

5

-was used 1n Year % of the study for both Forms A and B of the test.*

« \
The Peabody was presented in two ways to the Longitddinal Study "sample:

.l) Form A was administered in the standard nay ln both Years 1 and 2
Yo obtain ay,estlmate of receptlve vocabulary ® The tester presented the
st1mulus'word orally and the chlld ‘was requlred to p01nt to one .of the four
pictured choiees. .Testiné“was terminated in Year 1 after.§_made.six errors

on eight consecutive *items. Since the ETS-adapted-test booklet was used in

*Shipman and Tanaka (1971) later, extended this adaptatlon to all 15Q plates
for use in 1971-72 Head Start Planned Var1atlon and Follow Through evaluation
research . o g

B . : . . .
. T,
.- . .
. o
- . . [~}
B . - v

oy

a
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Year 2. only the firqt 60 items were administered td all subjects.

2) Form B was administered in a modified form in botn years in order
to obtain an estimate of productive vocabulary. On this form, the test;r
pointed to the étimulus picture on the page and asked the child téltell what
it was ar, in thé case¢ of verbs, to say what the person in the picture was
doing. In Year i. testing contiraed until the criterion of six errors on

eight ;bnseuutive items was reached, In Yeér 2, usiﬁg the modified booklet,
the first 60 1te$s‘of the test were administerea to all subjects.

Training was relatively simple, with cautions concerning inadvertent
pointing or otherwise indicgting the correct resptnse. Special probes were
given f;r handling multiple answers: elaboration of the various pictures on

[

a page and ather non-task defined responses. Considerable practice was

needed, 'wwever, to train testers to use a criterion cutoff, as 1is the stan-

dard procedure.

Scoring i

A total\scofe consfistifg of cne éoint for each corgect item was cal-
'\culated for each subéect for Ferm A in both years and for Form B in Year 1.
In Year 2, a modified scoring system was devised for Form 8, in which &
correct label to a stimulus picture received 3 points credit, a correct

. 13
description received 2 .podnts and a correct byt vague association 1l point.

By using this system, children received sg;e credit for vague or Zgrtially
correct responses, which had not been the case in Year'l. . .

In addition to the total score, subscores wera obtained based on the _
perdehtage of verbs and nouns COrrectf& identified out of those attempxed._

-y
Because the mean difficulty level of nouns ana verbs yas not equivalent 1n</

the present Longitudinal Study data, and hecause verbs paked greater scoring

EKC
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fficulty than did nouns on Form B, noun~verb dtfferen»es were not analyzed,




.
- . - 5 ~ .

~296- ’ - . SN

5 _— -
) . . o

rand for the present analyses, only totﬁl»scores were used. , o . e

. » . The Peabody manual (Dunn, 1965) provided the”key for correct answers for

Form A. Since more than one word could serve as a correct response to an
"+ 7 item ip thWe médified versich of Form B, lists°of acceptable synonyms were 4,

1 : . v " ’
generated for edch item in Yéar 1 and for each score category in Year' 2,

,

and the child was given credit if he produced any one,df the acceptable : *-

responses for an item. All scoringof the Peabody was done at the ETS
: ’ -
Princeton office. Answer sheets were independently coded by two research

. -

Ne .. assistants, with differences resolved by a senior research staff member.

I3
3

Score’ Properties

The coefficient alpha reliébilityvfor Form A was .96 “in Year 1 and .91 -

. *in Year 2. For Form B, the coefficients were .93 and .84, respectively.

. @) > ' ’ ° , ‘
These coefficients are considerably higher than are the alternate form

reliabilities given by Dunn (1965) for his standardization subjects of this

same age (.77 for children in the age range 4-0 to 4-5 and .72 for the age
. i« . ', . . . o
range 4-6 to 5-0). Since the present study used a cutoff criterien in

[

Year 1 ahd only 60 items in Year 2, tlrese réliaBility éstimates are probably:

inflated. Ali and Costello (1971) also obtained very high reliability for

B} v

: s .
. . Peabody scores’ of disadvantuged.preschoolers (r = .86), but since they only .
qsed the first 70 items of the test, this coefficient may be infiaged also.

‘o o . - .The coefficient of stability of .69 between Form A administered Year 1
: 2} * P ) : : N

and Year 2 was oné-of the highest stability coefficients found in fhe test
e - _ ,
battery and suggests that even though the test was slightly different in

the two’years{‘the same behaviors were being tappgd,‘ The Form B coefficient

of stability was .58, which, although somewhat lower than that of Form A,
. %' .t
reflects ‘considerable consistency in performance over the two years. Thus,
. J . ! ‘ .
) in aecord with previous research, the test appears to have quite-good
) O ‘ . ' ) v . . N

Aruitoxt provided by Eic:
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ﬁéychometric.properties for this age sample.

’ N . \\
Sample Characteristics o »
A. Form A (Receptive Vocabulaty) 5 )
N Tables 1 and,? present means, standard deviations and percentjile dis—_

tributions of total scoré on Form A by age and sex for all subjects for

-
Fl

Years 1 and 2, respectively. Mean total correct score for the Year 1 admin-

istration of Form A was 26.3 (N = 1198; SD = 12.85); in Year 2, mean

numbeér of correct items obtained by 1309 subjects was 41.6, with a standard

C e ™ ' P - 1o cor ' e
deviation of 9.75. Caution must be used in comparing these results from -
. . i [ .

Years 1 and 2, due to the-somewhat different composition and method of

"administration of the test in the two years./ Within each of the two years,

T o . - ¢ . @ 4
however, a developmental- age trend is definitely apparent, the. mean scores

.
-

.

in Tables 1 and 2 gradually increasing with each older age group.

. <
, o 1
,
P

Table 1
Means, Standard Dewviations.and ?ercentile Distributions -
- of Total Score on Forp A by Age and ng-in Yegr-l' ’
J . X - e ad
, : . Percentiles .
Group - N Mean  SD 10 © 25 .50 75 ~ 90
42-44 mo. '6ét :22.8 . 1Q.45  10.58 15.50 T 20.85 30.10 136,39
¢g5—47 mo._ 2737 23.5 11.95 9.45 14.33 21l83 31.56 1 40.46
4845O'mo. 276 Q.ZS.Q . 12.66  9.93 14.64 23.81 34.17 44,19
51-53 mo. 313 28.3 13.32  11.18 17.86  26.76 - 38.85 47.01
54—56:m8?fﬁ2;7' 28.6 '13343 11.73 A7.48. 26.50. 39.53 . 48.34
. 57-597f0. 51 30.7  11.37 13.63 _  22.8%  31.16 40.92  44.46
Boys ., 630 25.9  ~13.10 10.03 15.36 24,10 . 35.45 | 45.56
Girls 568 “26.8  12.58 11.20°  16.47  24.91  36.55  44.77

Total 1198 26.3 12.85 10.55 15.91 24.43 36.05 45.21
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Table 2 .

Means, Stardard Deviations and Percentile Distributions -
AN of Total Score on Form A by Age and Sex in Year 2

.
r L £

——

Percbntlles-

Group N yéan Sbh 10 25 50 75 90

51-53 ho. 79 39.2  8.70  27.4 32.1 4076 46.6 - 49.6
54-56 mo. 309 39.5 10.11 ,  26.2 31.8 19.7 47.5 53.3
$7-39 mo. 305 40.8  9.67  27.1 33.6 41.8 48.3 53.0
60-62 mo. 1350- 42.8  9.40  30.3 37.0 43.9 5¢. 3 54.0
63-65 mo. 248 43.8  9.59  30.0 36.7 45.7 51.3 55. 1
66-69 mo.. 18 45.1  7.61  35.3 41.2 45.3 50.0 53 1
Boys 696 41.3  10.06 26.9 33.8 42.5 49,2 ..5%.7
Girls: 613 41.9  9.38  29.0 35.1 42.7 49.5 53.7
Total 1309 41.6  9.75  28.0 34.5 42.6 49. 4 53,7

_——— & - ————

Al,;ough the dPsr;iptive data in Tables 1 and 2 were obtaired by using
all sublects in H>rder tn gather o much normative data as pogskble. sybse~
quent analyses utilized only the longitudinal subjects of the study (i.e., the
subjects for whom data were a;ailublc in both Years i1 and 2). Because of
the previousl;-dlscusscd.ncw test version gnd flight metﬁodologicak differences
in task ;dminastratlon in Years 1 and 2, it was deemed mote app%op;iate to
perform separate ANOVAS on the Year 1 and Year 2 data rather tha¥ combiniag, -
them in a repeated-measures analysis. | .
Age data were divided at the median in order ta obtain an "older" and
a "youﬁger” aéf group. The ditf:ren;e be;ween tetal correct eéore means
. for g&ese two groups was highly slgnltfcant in tath Year 1 (32;63‘for"
.th; older group and 28.10 {ox the younger; F = 43,97, d4f = 1/1099, p< .001)
and in Year 2 (M = 44.39 ané 41.57, respectively; F = 30.62, df = 1/1122,

p < (01). The normative data for the Peabody (Dunn, 1965), which grouped

subjects at age intervals of from six months to one-year, also found

ERIC S | S
,
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A

-

4
A

{

t

Wothers'"eduqational level.. High SES subjects were those children.yhose
. s i _ “e. .

»

b3
i3

°F of 138.63 (df = 2/1122, p< .001). R Cs . o
* +B. Form B (Productive Vocabulary) E . a \ -
° ’ 5"“3

_tiona of total' score on the productive vocabulary task, Form:'B of the

e . -2992 -

|
vl 3

cgpdiderable mean agc differences .in total score performancé.

w

The Year 1 andalysis of variance found a 51gn1f1cant dafference between

'Che means for boys (29.5) and glrls (31 O) on total 1tems correcﬂy(F 5.34,

s

df = 1/1099 . P<- 025) but in Year 2, sex dlfferencas were not 31gn1f1cant (boys'

mean = 42.'; g;mls' mean = 43.2, F = .35). 'Apparently, the question Qi’whether

- - "J
3%
there are stable sex differences in receptlve vocabulary knowledge (as

.measured by the\Peabody).for this sample will have to await analysis of

s .
'fdrthe:.;pngitpdinal data, aithopgh the above results do suggesE that sex

e ) % . . 15
differences may be age-specific. . . ’ -

“

. . ¢ -
In order to obtain a rough mqé?ure of, socioceconomic status, the longi-

ddinal subjects were divided into three groups .on the basis of their

S

mothers had more than twelve years' of schooling,,middle SES ,subjects had
mothers with more than ten but less then twelve years of séhooling3 and low

' |
SES subjects' mothers had fewer than Fen years of SChOOllng §Es differences

a €

An mean numbet-of %ﬁems correct on Form A were hlghly slgnlflcant in both

P} -

c

Years 1 and 2 Of!fga study. In Year 1, the F-value was 9& Ol (df .= 2/1099

@

p <.001), with means of 23.79 for the low-SES subjects, 27.13 for miadle

o

SES. bubjects and 39.87 for the high SES group. In Year 2, the means for -

Y

these three groups were 36.17, 41.71 and'51.05;'respectively, yielding an

In Tablgs 3 and 4, means,standard dev1at10ns and percentile dlstrlbu—

5
.-

/

. . AL !
Peabody, are presented by. age and sex for Years } ann 2 for all subjects. ,

C . ) T .
1 - :

In Year 1, overall mean number of correctly-described task items for the
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991 subjeCts admlnistered the task was "19. 1, with a standard dev1at10n of
- By, - . =

”8 91;-.In Year 2 w1th a sllghtly dlfferent method ot task adm1n1stratlon,
mean number of items correct was 31 4, with a standard dev1at10n of 6.33.

With the exception of the oLdest age group of sub ects (the gruup 57 59

’
e v

. . months old 1n Year 1 and 66—69_months old in Year 2), there was a develop-

v ﬂental_trend with age, each successive age gronp obtaining a slightly higher,
R - - -, N 1 RN

mean number of cérrect item descriptions.

&

P : . N

Table 3¢
. - a’ 'Means, Standard Dev1ations and Percentrle D1str1but10ns
- T of Total-Score on Form B.by Age .édnd Sex-in Year 1 - . '
- (\\ . : v T
_ ’ o .y : ° _ Percentiles ,
‘s - Group- N Mean SD . 10 T 25 50 75 -~ 90 .
» )’ . A . . . : ’ 1 . . ' . - .
42-44 mo. ST 15.5  7.15  7.09 9.67  14.07 . 20.98 '25.38 -
45-47 mo. 221 17.2 " 7,84, 6.57 11.95 16.52 .. 22,24 26.37
) . 4850 mo.. 223 18.0- 8.18  7.32 11.46 18.05  23.50 28.03
. ., 51-53 mo. 249 20.1 | 9.64  8.85 1%.12 18.87 24.53 "30.95
" 54-56 mo. 195 21.8 .9.35 10.37  15.66 21.91. - 2643 35.34
57-59 mé. 52 20.7  8.97 [8.27." 14.51 21.54 24.55 33.43
© Boys 52 19.5  9.54 _ 7.48  12.95 18,71, 24743 32.30
> . Girls 467 18.7..° 8.12 8.39 13.02 18.62 23.58 27.50
Total =~ '991 19.1  8.91  7.90 ~ 12.99 18.67 23.97 . 29.36
S = . Y =
, R . . L -
a3 7 . \ .7 :
= ~ ' : L N . ie . <
N ) Lo T ' 4
(7-_/
r g . ' -
o - - *

Eed
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Table &
Means, Standard Deviations and Percentile Distributions
. of Total Score on Form B by Age and Sex In Year 2

- v

Percent{'les

Group N Mean  SD 10 25 50 75 90
51-$3 mo. 75 29.1 .91 21 4  24.8 29.3 331 3.7
54-56 mo. 205 30.4  6.57  21.9 25.8 30.6 34.9 38.9
57-59 mo. 203 31.0  6.06  23.8 26.9 31,4 35.1 18. 4
60-62 mo. 246 -32.6 6.03 26.6 29.1 32.9 36.5 © w0.4
63-65 mo. 150 32.8  6.39  24.2 29.4 32.9 1.8 40.8
66-69 mo. 14 0.9 7,11  20.5 26,9 4312 35.6 40.2
Boys 470 32,4 6.31  24.2 29.0  12.8 6.7 . 40.5
Girls 423 30,3 6.17  22.4° 25.8 % 0. Ju. 6 18.6
Total 893 V31,4 6.33  23.1 27 3 31.6 5.1 39.8

\ , )

 —

The Year 1 analygis_of variance using only the loogitudinal subjects ok
the study {(those subjects whe were tested in both Years 1 and 2) 1ouwund nw
. \fignificant sex differences, but mean differences betveen the older (M = 21.3)
End the younger (M = 17.5) age group qgfe ﬂighly significant (F = 42.94,
df = 1/759: p<.,001), as were SES diffirences, defined by the mhr%er'u level
of schooling (F = 64.73, df = 2/759.AR.<.001). Children of mothers with less
thar 10 years of.school;ng obtained a mean score of 14.8 items diascrided
corructly,\those whose mothers had between 10 and 12 .yeays*of schooling had
a mean of - 18.3 correct itemsztand children o¢f mothers with mors than 12
years of schqollng had a me;n of 25.3 items correct.

In Year 2, all thret variables of age, sex and SES showed dif ferences*
signlflcant beyond the .001 level. .OJder children obtained higher mean scores
than did younger ones (33.7 and 31.0, respectively; F = 24.86, df = 1/709),
boys performed better than girls (obtaining means of 33.3 andqn.!o respectively;

O
[ERJ!:i 22.58), and children with more highly-educared mothers' scored higher as

Text Provided by ERI
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a group than did'chi;d%en whose mothers hid less schooling (means of 36.2,

L)

31.4 and 29.4, rgyﬂlting'in an'E‘of 34.01, df = 2/709). ' R

-

. >
C. Comparison ovaeceptive and Productive Scores
@ .

As would be expected from previous research‘(fraSer; Belfugi & Brown,

‘1963;‘ﬁeissner, Fish & ﬁacaiﬁ;tie, 1972; Sterﬁ & Bryson, 1970), qhild}en'
‘performed better when oniy rggebtive‘1hnguage‘skills were required. In

. Yesr 1,.overall mean score was.more than’Z/ﬁOints-higher on Form A (the
receptivé ta3k> than ;n Eﬁe modifieq/Fg;; B (préductiveitask); total means
-tere 26.3 and 19.1, respeétivelj? By Year 2, Lhe Form A-Form B discrepaucy
in meén items correct was largér than lolpbints (41.6 apdA31;4 poiﬁtsi

respectively). ' T testé/zégparing these Form A-Form B mkan differentes were _

o significant beyond Eﬁé/.001 level for both Years 1 and 2 (t = 15.3 for Year 1

and 30.9 for Year/2). 'Much of this discrepancy in difficulty is probably

a result of d¥fferences in task requirements between receptive and productive
t ff " . ) . :
language tasks, the receptive task simply calling for the child to recognize

S . -
and pgiﬁt to the appropriate picture, but the productive task requiring the

/ . R -
/ Y

}child not only to recognize but also to produce a correct label or description

“of the stimulus object. 3 ,

4

s -

T
L

. . o ~ P . . )
“ K ‘vRelatlonshlp with Otlfer Measures ‘ -
. - o - . )
- , )
Egideﬁgé for the validity of the two Peabody tasks as'meésures of

- . - . - s

3 = s .
7 . “ . ! . <
. ~—receptive and expressive vocabulary knowledge comes from the intercorrelations

- r's

p . , ) A ) ) .
ﬁ/ with other measures used in the Longitudinal Study test battery and with
the factor loadings of these two tasks. ' ‘ ’
L . P &
c/“/ o Tables 5 and 6 show all correlations above .30 of Peabody Form A and

modified Fbrm'B with all other tests in the battetry, ﬁor;Yearsfi and 2,

réspectively, for all subjects who were tested both yeéfs. It can be seen

-

- from these two_tables that the correlations of the two forms with other

v -
2 f
— ) - . :
-
.
Aruitoxt provia c . 3
. . .
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‘cognitive measures are quite similar, blthough the correlations with Form A

are of slightly higher magnitude thén Form B in every case except that of the
ETS Story Sequense Task, and the Year 2 correlations are, in mest cases,

slightly higher than the Year 1 correlations with the same task.

Table 5

Correlations of All Tests Loading Above .30
with Peabody Form A and Form B Total Scores in Year 1

Correlation Correlation

Test and Scoré with Form A with Form B

Preschool Inventory (Caldwell): Adjusted

" (total score N4 .58 .50
TAMA General Knowledge Test: Total score - .52 42
Children's Auditory Discrimination Inventory:

Nonsense words score ' .52 .41
Matching Fémiliar Fizures: Mean errors per

valid item ' -.43 -.32
Seguin Form Board: Log fastest time for correct

placement ' - -.40 -.38
Form Reproduction: Total score .40 ‘fiffa,33
Sigel Object Categorization: Total grouping

responses T .40 .34
Hess~-Shipman Eight-qucE Sorting Task: h ~ _

Total score .39 .39
Motor Inhibition Test: Average "slow' time .36 .32
ETS Jlatched Pictures:. Total score . 36 .26
ETS Story Sequence Task: Part I (Receptive

l.anguage) score ' .35 .36
Johns Hopkins Perceptual Test: Total score .32 .25
Preschool Embedded Figures Test: Total score .31 R |
Massad Mimicry: _Meaningful word phrégés -

Final Sounds .28 .32
Peabody Picture Vwcabulary Test, Form A - .69

\Jo#e. -~Sample sizes for the above tasks ranged from 519 to 733.
r.001 = .148 for N = 500.
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Table 6

Y

Correlations of Ali Tests Lcading Above .30
with Peabody Form A and Form B Total Scores in Year 2

)

——

Correlation Correlation

Test and Score with Form A with Form B
yd
2

Preschool Inventory (Caldwell): Adjusted

otal ‘score . 66 .67
TAMA General Knowledge Test: Total score .63 . .60
Hess~6hipman Eight-Block Sorting Task:

Total score ) . .53 .46
Matching Familtaf Figures: Mean errors per
- valid item ) -.50 . -.50
Children's Auditory Discrimination Inventory:

Nonsense words score .47 .41

Seguin Form Board: Log factest time for correct

placement ) -.46 -.45
Form Reprodu n: Total score T A L4l
ETS Matched Picturys I1: Total score A YA

Massad gimicry Tesy: Meaningful word phrases.-

final sounds A .41
Sigel Object Categorizatjon: Total grouping

responses . .44 w43
ETS Enumeration II: Counting score (Jtems 1-4) A .37
Johns Hopkins Perceptual Test: Tpta£7scor$ .37 .33

_ Motor Inhibition: Average '"slow" time .34 .28
’ M. g
ETS Story Sequence Task: Part I (Receptive -

Language) score ’ ' .33 * .35
Spontaneous Numerical Correspondence: Totgl score” .32 .28
Peabody Pictufe Vocabulary Test, Form A . .73
—_ L\

Note.--Sample,sizes ranged from.about 800 to more than 1200. ¢

. \ -

The highest co;;elations of both forms in both years are ¥ith the Preschool

Inventory and the TAMA General Knowledge Test, and range from .42 to .66.

zhe correlation obtained wiLu the Preschool Inventory is almust 1dgﬁtica1 to
QO .
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that reported by Datta (19£7) £6r four- and five-year-old Head Start children

-

. . : L ) .
r = .69 and~.62, respecti%ely). Formse A and B‘béth had ‘moderate correla-

e BV | i
tions (ranging from .26 to-.éﬁﬁ with measures more general language skills
such as comprehension of~syn£ax (Matched‘Riétures) and comﬁrehensibn of
7 v Ve

/

sequenQ?“(ETS~Story Sequence). Of aliffhe measures used in the test battery,

-

-

the Peabody, along with the Preschéol Inventory, had. the highest correlations °

-uu

with other cognitive taska} The relatively high communality “of the
L= Peabody, Form Ad. 64 in Year 1 and .59 in Year 2) indicated that it had’
, considerable variance in common with the other variables in the stgﬁctural
lyaes. . The fact that both Form A and Form B were tapping similar

.

verbal abilities is reflected in their intercorrelation of .69 in-Year 1

s a
~ -

L4

and .73 in Year 2. | ‘ - . jt‘

/

Ly O

Factor analyses ot both the Year 1 and tear < aatd reveafecu cuc

loadings of both forms of the Peabody fq be: on the'factorvbeéa defined "as

L « @, - £
: I

g, or general information-progessing ability (Shipman, 1971, 1972).

. Summary : ’ . .

“For this sample during this age period, both Form A and modified .

<h : . - -~

Form»BfoQ the Peabody were foqnd to have high internal comsistency and sta-

giiityfacross years, were. relatively easy to admirister and wefe ehjoyed by
most subjects. The modified Form S vefsiaa used’ in this ‘test shows that
reliable and stabie'data on pfoduc;ive vocabulary can alsg'Ee obtained f?om
the ﬁeet. ] - )

~ rThejtest'is aet recammended in EEE\Bxiginal fermat: however. = Many of

its stimulus pictures are dated and are particularly inappropriate for

-

minority children.  Even more important, it is not known to.what extent the

depiction of black subjects in only two roles in ISG“plates, that of

¥
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" / rqglroad portér” and.native spear. carrigr, may be teaching a black child.
; negative feelings about himself as he is being tested. ~* . "
o . \ - . &
. : Both forms of the Peabody w%re highly. correlated with Pther’cognitive—
. ’ . N - - .
‘perceptual tests in ‘the Longitudinal Study battery., Like other vocabulary
measures, the Peabody refle{ff one's‘%bility to process general inﬁormatibn
from the 'environment. The highly significant:.SES differences found on both
.forms in both years suggests, however, that the Peabody taps "ability" onlyﬁ;
within a particular cultural context. Perhaps the high "g" fgetor loadings
. 3
R 6nly indicate the imporﬁance of verbal comprehension skills as a'common
° ; . : -
’ ‘dimension .in perfoﬁmance on these measures ‘at this age; thus}, the test-is
L Vo ’ ‘ ‘ ) : ' . -
- begtﬂyieyed”asvg'measuféfofﬁtécéptiVe'VQcabq¥ary”and;ndt-general cognitive
functioning. present lack of stable sex differences’may change - - _"f
in later study years as a result of differenpialsrginfbrcemeht in”school
and other envifdnmehtéi-infiuéhées{' T
? ’ ' ’ ' - . B .
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Test (WPPSI)

L& . . v

Picture Completion

~

Bf’cl&g_g_oundf

©

The Picture Completion subtest of the Wechsler Preschool and Primary

~ .

Scale of Intelligeince (Wechsler, 1967) was included in the present study

as a measure of analytic functioning, an important aspect

differentiation. Research over a period of more than twenty ysars has drawn

1

of psychological.

a dqtailéd picture of the nature of psychological differentiatipﬁJ(WLLkin{

e

//

Lewis, Hertzman, Machovet, Meissner, &
b ] b ]

o

_Goodenough, & Karp, 1962;’Eitkiﬁ:ﬁ01tman, Raskin$ & Karp,

early work on perceptual field dependence-independence provided 'the impetus

i .
for the original research and, as investigation continued,

2

e A )
Wapner, 1954; Witkin, Dyk, Faterson,

1971). Wwitkin's

it became clear

that individual consistencies or.styles were not limited to the perceptual

« o~ .0 £

area, but were related *to a complex of psycHological, cultural, and even

R

pBysioiogical consistencies. A brief presentétiqn of such findings with an

explication of the origins and nature of the work of Witkin and [his

is to be- found in A Maﬁual for Fhe Embedded Figures Test (Witkin et al. 1971).

<

Fog

-0

The specific chojce of thé Picture Completion subtest as a measur: of

- analytic functioning was based @n factor aﬁalytic studies

Cohen (1959) and by.Good&nough'and Karp (1961). In these

o

factors weré found identifiable as ''verbal comprehension"

of the WISC by
studies separate

(Vocabu}ary}

& . ¢ . . . . . ;-v 3
Comprehension, Information, and Similarities), "attention-concentration" or

"memory" (Digit- Span, Arithmetic, Coding), and "

LY o

s

analytical "ability" (Block

-Design, Object Assembly, Pictire Completion). 1In the Goodenough and Karp

study, the "analytical ability" factor was also marked by

perceptuai*field

independencé\measures and by measures of.Guilford's‘adaptive flexibility

factgr.. Unfortunately, at the time the present stu&}siif

begun there were

[
o

]

.

‘associates

.
2
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nd factor aralytic data asaflable on the WPPSL subtests.

Recent studies (Witkin, personal communicaéion, 197;; Witkin, Faterson,
Goodenough, and Birnbaum, 1963) Have found among subjects classified as mildly
retarded a substantial number of individuals whose "verbal comprehension”
factor scores are quite low, but who £ave near normai prorated IQq\gP/the

’;//”analytical" factor. In mentally retarded boys in special public school

classes the mean prorated IQ difference betwzen the "verbal comptehénsion"

and "analy:iical" scorec was 13 points; in institutionalized mentally retardéz
boys the corresponding 1Q disparity was 20 poimts. Because of the often poor
performancé of cult;rally disadvantaged child}en in schoé&, and 1n.v1eu of

, the apparent importance of verbal as opposed Eg_analytical fdh@tioning in
determining the application of the ";etarded" label with all 1ts implica-
tfons, it was felt that mé;sures of vertal comprehe;sion and ?nalytic func~
tioning sﬁpuld be obtained separately. The WPPSI Plcture Comple;ion subtest
and'EaZf;reéchool Embedded Figures Test ::&e chosen to measure anal;tiq

* /
functioning. . \

Task Descriptfon and Administration

Thg Pl{cture Completion subtest of the Wechsler Preschool and Primary
Srale of Intelligence (Wechsler, 196») is a downward extensién of the identi-
_cally named subtest of the Wechsler Intelligence Scale for Children. Twelve
of the 23 {tems were taken from the WISC and 11 fere new. The child is shown
a sérigs of 23 ;;ctures. each of which has somy important part missing, and
is asked to indtcate the missing part b§ either naming 4t or pointing to
where it should bg. If the child fails to glvé the correct answer on either
_of the first two pictures, he is Shown and told the gorrect answer. Mo help

is given after item two. The test is continued through all 23 pictures or

\}"atil 3 consecutive failures beginning with card 3. Testing time is

ERIC '

IToxt Provided by ERI
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"validity as a measure of analytic functioning’(which will be di

-312- - : - .

'\ : . N '
. - . -, ’ . . - o v
approximately five minutes. j )

{f/’ The test was givan only in Year 1 of the study. Its questionable

n

. At R L
scussed below)
led to its exclusion from the Year 2 test battery. : -

Scoring Procedures : ) . \ . .

) v _ \ .
ANNs .
Summed scores wele obtairied for correct verbal responses (i.e.., the

child's naming or describihg the missing part of the object), correct-non-

L3 Ed

verbal responses (the child's pointing to the mis?ing part) and total correct

(including some items scored as correct but where insufficient information
P K - ; . —

. . , 4 .

had been recorded to determine whether thé response had been verbal or non- '

Vg?ﬁal). Other scores obtained but not analyzed due to their infréquency
RN F} Pad

of occurrenge'or lack of range were numbef of i;é%é rebeag@d; number of items \.

- i e

with e%ﬁborations, total -task time and number of indetermjnate (non-scorable)

¢

responses. Incompleteness in the recording of many children's responses and
P P _ P

insufficient probing by testers made the codirg task &ite difficﬁlt. Simple

labelling responses, for example, were often not quéstioned ahd thus had to

k\zé scored as indeterminate. In addition, some of the younger children appar-—

ently did not understand the word "missing” in the standard test udstion
¥ { : I q s

"What's missing in this picture?," and Psychological-Corporation would not

grant permigsion to Imodify this formal instruction to the child. The diffi-
culty in scoring suggests a need for verbatim recording of a chiid's respdnse

(which is not required in the WPPSI mand%l) and a modification of the*word
PR o : N .
"missimg" for use with very young subjects. o \ . :

3 N -~

Score Properties \

4 N ' -
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It was originally felt that the division of the total score 1nj€ verbal

ccrrect and nonverbal correr( subs(ores might ref{lect different degrees of

- N

/
competency and thus be uskful for later snalyses. Because of difficulties

.}h deternining categories for mixed answers (l.e., cases where fhe child
both pointed and verbalized) and ?f many incompletely-recorded answer sheets,
however, these two skbgfores were dropped from all further analyses.

The coefficlent a]pha reliability of the total score (.8%) -compares
favorably with the‘correéted odd-even reliability coefficients reported in
the WPPSI g;nual These ;angeﬁ from .81 to .86 for ages 4 through 6 1/2.
in the present study, alphas were also obtained separately for those chilgren
42-50 months of age and for those 51- 59 months of age. The resp
coefficienty were .88 and .89. 1t should be noied, howeve at given a

performance~dependent cutoff, these alphas are infiated estimates of internal

~ o
consistency. "~\ .
' fable 1°
[
Means.-?ercentife Distributfons and Reliabilities
for Nonverbal, Verbal and Total Correct Scores* (N = J405) \
= : : -
Percentiles l A
Score Mean sp 10 25 50 75 90 Reliabflity**
Nonverbal Correct 1.3ﬁ>‘ 1.92 0.0 0.01 0.55 2.10 4.05 W72
Verbal Correct 3.1}/ 3.47 0.0 0.24 1,98 5.09 8.36° .85
Total Correct 5.45 4.71 0.13 1,59 4.34 8.47 12.49 .89
*Range = 0-23. '

**Cronbach’s coefficient. alpha. ’

Sample Performance . .

This test was more difficult for the present subjeqts as a group than
it was for Wechaler's standardization srmple. The WPPSI manual (Wechsler.
1967) 1lists a median rav score equivalent of 6 for his four-year-old group,

winereas the present suhjects (uitu;}mean age of 4 years, & }ths) obtained
[:R\(:digh total score 8t 4,3. .

wll Toxt Provided by ERIC
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S . Distributions of the Total Score data by sex and three-month age groups : ; -

'

With the exceptiqh of the oldest subjects (the

e

are presented in Table 2.

group 57-59 months old, whixh had a Eelntively small N and included a dispro-

%
.

portionate numbef.of low SES urban. children), a propounced age ﬁrend.is ' : .

» . N -~

" apparent.

IR

~ Confirmation of this age trend isfprovided by an analysis of °.

72.22, df = 1/1057,

. | . . P Te g4 £
~variance which showed significant age 'differences (F =

- N . o

P <..001) for those children above and .below the 'median age Tor the total
, L ; . . _ o ) | .
- correct S..re. ? : . A .
- . . S
Table 2 '
¥ . M:2n:, “tandar? Deviztianz ac .

Eélcentlle DLStrlbUtlonS for Total Correct* by Age "and Sex

7

- : Percentiles
WPPSI
B ) Mgdian -
' aw ’ =
. _ ) . . . Score** . /“\\ .
“Group N Mean "SD 16 _ 25 ¥ 50 ;by Age 75 90 S
42~44 mo. 85 ~2.54 3.14 0.0 0.42 - 1.63  —- 3.58 - 6.25
45-47 mo. » 301 . 4.30 4.08 0.0  0.89 3.1 - 6.87. 10.34
48~50 mo. 332 4.85 4.42 0.08 1.34 3.59 6 7.69 11.39 o
. v , ) %
51353 mo.. 360 6.33  4.74  0.40  2.24 5.72 . 7 10.00  13.08 '
54-56 mo, 268 7.02  5.25 0.39 2.39 6.36  8-9  11.25 '14.37
57-69 mo " 57 6.37 4357 . 0.45 3.06 5.67 9-10 9.85 12:15
Boys (747 . 5.400 4.73  0.12 1.61 4.31 8.32 12:51
Girls 656 5.50  4.69 0.15° I.57 4.39 8.66 12.48 &
) Total 1403 5.45  4.71 013" 1.59  4.34 8.47  12.49
*Range = 0-23. *, .
%%*Taken from WPPSI tabiles of scaled“score equ1valents of raw scores. These

. are approximate figures based on smoothed distributions. Ages for the
. WPPSI standardization groups are each one month younger than the figures:
to the left of the above table. That is, the median value listed for . o
48~50 months is from the ccnversion table for 4/ 49 months. T
. N = 200 for each group. ’

.
-~

As can bé seen by comparing the median scores for the study sample with e

’ . . . . . -] .-
the median scores in -the WPPSI norm-conversion tables, the medians are
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consistently lower for the present sample. Not shown in Table 2, but
apparent from comparison of score distributions for the two subje.t péols. .
is the fact that there are considerably higher proportions of ve;y lb?
scores in the present study samples as compared with the WI'kSI gorm groups
but, drterestingly, not an appreciably smalier proportion of high scores.

"In an Age.x Sex x SES AMOVA a3 statistically significant sex effeét was
obtainea (F = 7.48, df = 1/1057, p <.01), favoring boys., In absvlute terms,
however, Lﬂb\éifference {n means was J:gligib}e. Using the educational level

L ]
of the mother ;;\;B'index of socioeconomic status, the sample was divided .
&

. into high (more than tweélve years of schooling) middle (ten to twelve years
of¥schooling) arnd low (less than ten years of schooling) SES group.. The_
F-value obtained from the analysis of variance was 75.08, df = 2/1057, p£.00

with those chiidren whose wmothers had received more Schooling obtafining

significantly higher sceres. J

Relaticnship with Other Measures .
The major correlates .of@the total correct scoré on the Picture letion

. test are given in T;%l% 3. The three highest correlation coefficients (.56

to :59) are with the Preschwol Inventory, the standard version of the Peabody

Picture J;;abulary Test (A), and & modified Peabody (B) in which the chtld

. . .
is askev to label the picture to whech the tester points. All three of

L)

these tasks are predominanjly werbal measures. ‘The next group of correlates

(correlations rarging from .40 Lo .45) 4nvolve perceptual ur analytic

v

materfal: Form Reproduction, understanding of negatfon on Matched Pictures,

fast performance on the Seguiu Form Board, few errors in Matching Familiar

Figures, greater number of apprapriate classifications on the Sigel Object
»

Categorizatjon Test, ability to discriminate among commonly confused speech

sounds on the Children's Auditory Discrimination Inventory. The remiﬁnder
Q
E[{L(:the correlates liasted fit mo particular pattern but apgear compitible

IToxt Provided by ERI
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/ - wﬂ;z\ Table 3 - ' - v
. ' . o oy
- Correlations of #ll Test Scores Loading Abowe .30 . '
with Picfure Completion Total Score® . . o o e
\\~Test and Score i o . ' Correlation
. . : N ) . ) - -
Pieschool ITnventory (Caldwell): Adjusted-Total Score e s .
. (minus Form Reproduction items 52-55) . . . ' . B .59 b
) . ‘ . . o .
Peabody Picture Vocabulary Te%t, Form A:  Total Correct | ff@ v .56 °
s T , t §o - ) g
Peabody Picture Vocabulary iest,.Form B:  Total Correct . .u:/ .56 N ¢
Form?Reﬁ}éduction: Total'Séor£ ' — ~ .45 .
. . . - . N o, N 4
ETS Matched Pictures: Total Score - Negation N o 43 N
Seguin Form Board: Fastest Time for Correct Placement (Log 10) . oeh2 ’
. Children'é Auditory'Diécriminatiop inventdry: Total Coxrect -
" Nonsense Words . i .40 -
Sigel Object_Caﬁegorization: Total Grouping Respoaéeé' .40
- . . . .
» . . ’ . .
»Matching Familiar Figures: Mean Errors pey Valid TestsItem - - .40
. . , e o P ' . i .
Hess and Shipman Eight-Block Sorting Task: Total Score .38
Hess “and Shipman Toy Sortipg Task: Total Scdfe , ) .36
Massad Mimicry:- erd or some semblance of/wad given . . .34
Motor Inhibition Test: Average Time, T;igl 2, for the Walking )
and Drawing Subtests: ’ : .34 -
ETS Story Sequence Task: .Test Items 1 and 2 (Receptive Language) : e ‘
Total Score . . .33
ETS Matched Pictures: " Total Score , ' .31 o
Johné,Hopkins Perceptuai Test: Total Correct ' S . .30
Enumeratipn Task I: Total Correct (Itgms 1-12) ' . .30
*Sample 'sizes range from about 800 to more than 1200. All correlations are
>

significant beyond the .00l level of confidence (r.001, = .148 for N = 500).

I . _"’
! - £
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with either a genefal'funcfiégiég or éﬁalytical functioning interpretétion.
Not listed in Table 3 becaﬂéé of its low magnitude is the correlation of
Picture éompletion with the Bther measure chosen to represent analytic
fﬁnctioning, the‘Preschool Embedded Figures Test. The correlation bétween
total cdrrecf"scores on the twq meagures was .28, statistically a highly
significantlcorrelation (2}:,001), but one much too low for two‘reasonably

reliable tests supposed to measure the™same construct.

'The_mandal;for the WPPSI (Wechsler, 1967) gives the correlations among

; ' ’ :
" the scale subtests. At the 4- and 4 1/2-year levels Picture Completion

correlated as highly or higher with verbal subtests (in particular, Infor-

mation and Vocabulary) as with performance subtests. In fact,tthe contami~

_natiop-corrected .correlation of the Picture Completion subtest with the

"WPPST performance score is not very different from that with the verbal score

(r = .56 and ;58, réspectively,'fdr age 4, and .50 'and .59, respectively,

for ‘age 4 1/2).
Factor analysis of the present data showed 'thie Picture Completion subtest

to idad .67 on Factor 1 (a general competencfﬁdimenéioﬁ),hbut to have loadings

&

of .11 or less on the other factors obtained (Shipman, 1971). Coates and

Bromberg (1972) factor analyzed the subtest correlation matrices from the WPPST

5 -

at each of the half-year age levels from & through 6 1/2% and found the Pictare

°
]

Complefion subtest to load dnto’four différently—int%;ﬁreted factors at“the -
: : =P . / '
various' age levels. At age 4 the test loaded on a verbal comprehension

factor and a perceptual ogganizatﬂﬁé factor. At agé 4 172, it loaded only
on an uninterpreted fourth'féctor along with the Information, Vocabulary

S

and Blocleesign subt'ests. Further evidence of the facgogigl complexity of

T

this subtest and its change with age is shown in a recent factor analytic

study of the WPPSI by Hollenbeck & Kaufman (1972), who used Wechsler's (1967)

)

-

i

o
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standardization sample of 1200 children, 400 each at ;ges 4, 5, and 6. At
age 4, Picture Completion had high loadings on both the verbal and the per-
formance factor, but at ages 5 ;nd 6 there was a clear shift to the perfor-
mance factor only. Thus, there was a verbal couponent at age 4 that dimin~-
ished with the older subjecte.

It seems clear from this pattern of correlations and of factor loadings
that the WPPSI Picture Completion subtest at this age in this sample is
measuring general competency, a culturally loaded general dimension. Ewvidence
for its success as a distinct’measure of analytic functioning at'tgis age ;s
much less clear, however. Its relatively low correlation with the Preschool

Embedded Figures Test would seem to indicate that if Picture Coripletion is

measuring analytical functioning, it is not doing so differentially in this

sample at this age. é

Summary

The WPPSI Picture Completion subtest was included in the tegt ba;tery
of the bresent study to measure analytic functioning. While it is reasonanly
easy to administer; great care must be.taken by testers t.. quéstion simple
labelling responses and tO record znswers Sompletely. Some cnhildren did
notnpn&er;tand “he meaning of the term "missing" in the insiruotions. The
task was found to be sensitive to age, sex and SES differences in the present
-gample. : ' ' .

The test is factorially complex agd reflects general competency, a -~ ¢
nixture of intellectual competency and cultural gxperlence. There 1is Lot

little evidence to support its use as a measure of analytic functiﬁning

in. this group of subjects at this age. . .
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Preschool Embedded Figtires Test (PEFT)1 \\\\\

Backgrounh

A

The Preschool Embedded %ig;res Test (Coates, 1972) is a measuré of

field independence, or dnalytic functioning. It has its oriénns in the

work of Witkin and his associates (Witkin, Dyk, Faterson, Goodanough, and
Karp, 1962; Witkin, Oltman, Raskin, and Karp, 1971). The test, based partly
on the Children's Emb;dded Figures Test {Karp & Konstadt, 1963; Witkin et al.,
1971)2. extends the investigation of the development of psychological
difkerentiation downward to age three.

1
A brief but fairly complete discussion of the rationale for embedded’

figuYes: tests, iﬁcluding extensive references, is given in A Manual for

the Embedded Figures Tests (Witkin et al., 1971).

The embedded figures tests of field depeﬁdencehindependence are measures
¢ ~

of perceptual aspects of analytic functioning or, at a more general level,
psychological differentiatfon. An extensive prog}am of rezearch over a
period of more than twenty §ear5 has presented a fairly detailed_picture
of the more- versus lesa-diffeténtiatéd person. Based on performéﬁce on
embedded figures measures,.the more differentiated (field independfnt)
person has been shown to do well on )tﬁer perceptual taské and on a variety.

of intellectual tasks 1nvb1v1né disembedding. Embedded figures performance

has been shown to be related to several noncogniti@e areas such as social

1We are indebted to Susan Coates for providing an, eariy ‘draft of the.manual
for the PEFT s well as several unpublished reports and ‘additional data
beating’ on the questicn of the validity of the PEFT and-other ‘measures, of .
analytic functioning. _ .

2'rhe Childten s Pmbedded Figures Test was originally publisheduinf1963 by
Cognitive Tests., It is now publtshed by Consulting Psychologis:a Preas.‘

-t
‘
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behavior, nature of the body. concept, nature of psychological defepises,

form (though not-extent) of psychopathology, patterns of autonomic reactiv-

ity, and different famil%”énd cultural éxperienéés (see Witkin et al., 1971).
A general patterﬁ of peréonality correlates of psychologlcalldiffe;en-

tiation has emgrged from a number of studies among elementary school children

on the CEFT and of adults on the Embedded Figures Tes: (Coates, 1972). The
. : . it}
e differentiated children and adults have been found to have an active

1 itiating'attggude. to be self-assured, to have a developed.sense of

eparate identity, to be task-or}ented and to perceive their pafents as
supportive. Less dfiferentiated fndividuala have been found to be more

socially oriented, more suggestible, dependent in their social relations,
likely to rely on others for their self-definition, and to perceive tgeir

parents as nonsupporg}ve.

©

‘Factor'analytic studies (Cohen, 1957, 1959; Goodenough & Karp, 1961;

¢
Karp, 196]) have found separate verbal comprehension, attention-COnce?tration

and analyric functioning factors. These studies, using the Wechsler scales,
found the analytic functioning factur to be comprised of the perceptual field

dependence~independence mezsures (when included in the battery), by Block
T ' :
Design and Object Assembly on the WISC and WAIS, and by Picture Completion
L

! on the WISC. Several studies (Witkin, personal communication, 1971; Witkin,
Faterson, Goudenough & Birnbaum, 1966) have reported that among individuals

classified as mildly retarded a substantial number wvere found whose verbal
P
comprehension factor scores were quite low but who had near-average prorated
v IQs on the analytic functioning factor. Appareatly the “"retarded" label was
* v

abﬁlieé as a function of the verbal comprehension lavel of these children

!

and adults, independently of thelr level of anﬁlytic functioning. Ia view of

T%uch findings, 12 woulduseem judicious to attempt to measure analytic

.

O functioning independent of verbal comprehension,

‘ |

9

>



";7’"

e S =324~ : - .

Y . o

e . : /- .-
The brdef rationaie«énd surveylof implicétions of embedded figures

pefformance presented has been BaSedaalmdst exlusively on sffudies

. w . T ©

cemploying the Embedded Figufes Test with adUIta‘(Witkin, 1950% Witkin et

e - S *

al.,l962; Witkin, Lewis, Hertzman,.Machover, Meissner:&»Wapner, 1954'

Wltkln et al., 19?1) and w1th children olider than nine u31ng the Chlldren s

Embedded- Flgures Test (Karp'& Konstadt 19633 Witkin et al., 1971). To

meet the need for a measure.of dlfferentiation for younger chiIdren, the -

o

L I

. Pfe§ch§ol Embedded Figutes'Tesg (PEFT) was developed (Coates, 1972).

The pattern of personality correlates obtained from the PEFT is quite
. . . > , A * =4 ' ' _ » )
consistent with that cited for adults®and older children. That is, the

3

more differentiated children were_found to be more creative and inventive,

s
T .

avid to learn about new things, more pgoal-directed, less distrustful of

[

peaople and less_self—defeatgng than were the less differentiated children

(Coates,-1972); Other consistent findings have applied to one sex ot the
other, butaﬁot‘to both, and the supporting evidence appears to be clearer’

for girls than fof boys; o . <

7

CoateS (personal communlcatlon 1971)(has repogted data 1nd1cat1ng

T 2 . .

that the Geometric Designs and the Block Design subtests of the WPPSL help

kg

mark factors 1nterpretable as analytlc functlonlng and loaded by the PEFT.

~In the Coates manual (1972), data'are presented show1ng sizable correlations

<

.between WPPSI Block Design and the PEFT (correlation,cbefficients ranging

———— S
- 4. <

from .55 to .67 For f1ve samples ranging 1n size from 21 ta 28). There is,
then, some ev1dence for the valldlty of the PEFT in its relation to other

7

,cognltlve measures. Uhfortdnately, corfelatlons between the earller embedded

figures measures and the PEFT cannot be obtained, since these cher embedded "

- . -
. . i . . .

figures measures cannot be given successfully to children as young as those

~ - o . {

o
-
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for whom the PEFT i{s intended.

At the time of the selection of the PE%T for the.present study there °
was only cne other preschool embedded figures measure available, Banta's
Early Childhood Embeddgd Figures Test {(Banta, 1370), which provided a good
testing proceéure but items tha* were not as good as those in the Co;tes;
iest since they were either too easy or~too difficult. Recently, "as part
of thelSesame Street évalgation {Ball & Bogatz, 1970),‘3 nultiple cho%Fe
“Hidden Triangles Test' was developed based partly on the Coates PEFT.
Unfortuﬁately the test prdved to be unreliagle {(Cronbach alpha reliability

coefficient of .28, N = 1017); apparently most of the items were too .

difficule. . .

Task Descrippion3

The, PEFT contains‘57, 8 1/2 x 11 inch, black and white d;awings
(3 practice drawings and 24 test ‘drawings), in each of which is ehbedded a
simple equilateral triangle. The child 1s.preaented a catd'bn which 1s
printed a small triangle and shown how to trace his fingers along the edges
of the triangle. He {s then shown, one at a time, three practice figures in
whith the triangle is émbedded. asked to indicate the simple figure, and,
having done so, to run his fingers along its side;. The c¢hild is given the
three practice items ; maxlmum of three times. If he fails'to meet the
criterion of two correct items on either the secrond or the third practice

trial he {8 not administered the regular test items, In the test proper,

the child is allowed two attempts pexr f{tem in a -maximum of 30 seconds.

3It should be mentioned that the PLPi\zenual used in the present study differs
somewhat from that currently used by Coates and was changed slightly for the
second year of the study. Differences are relatively minor; the test items
fre the sanme, -

]




Administration Procedures
The PEFT is not an easy test to administer, at least at the younger

age levels. It was considered by tester-trainers and testers alike to be

one of the more difficult tests in the battery to administer. In the Iirst
year of the study, an attempt was made to administg¢r the test to a total of
ol616 children. Of this tétal, 140 children did not get past the practice
ser.es, and an approximately equal number of additional children were elim-
inated from the sample due to incomplcte or . otherwise unseoréble records. In
the second year of the study, a tctal of 830 children were able to perform
suctessfully, but 72 others were unable to‘complete the practice series or
produced unscorable records. Inability to pass the practice items appears

to have been a function of the child's failure to understand the instructions,
to grasp the requirements of tracing the hidden figure with the finger, or

to general lack of ease in the testing situation. A contributing factor in
the difficuity of test administration was éhe timing requirement, which

added a further element to an already complex situation.

.

Scnring Procedures

. N :
Subjects’' responses and responue*timé; were recorded by the testers, and
the completed answer sheets were coded at the ETS }rinceton office., Scores
obtained were total aumber correct, total testing time (time from beginning
of practice io’end of test), average time to first'responae (whether or J;t.
correét). and average total time for correct responses, The two scores useq
for the purposes of this report were total nurber correct and average time
to first responsu..uince the total teatiaa time and the average %¢otal time
did nnt give enough additi~nal information to be' included in the final datah

-

épalyses."The'prlﬁcfpal difficulty {n the scoring~coding proces. was presentcl

IToxt Provided by ERI
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by ambiguous recofdipg of resnonses by the testers. .especially for the

practice trials.

Score ‘Characteristics . - ' p

Score means, standard deviations, percentile distributions and

coefficient alpha reliabiiitiez for the Total Score and the Latency Score

for Years 1 and 2 of the study are presented in Tables 1 and 2, respectively.
)
Table 1 L
Means, étandana Deviations, Percentile Distributions and Reliab.lities (’
for.the TOtaY Score* and the Latency Score in Year 1

. Percentile Coefficient Alpha
Score 4 N Mean sD 10 25 50 75 90 Reliabflity
Total Number '
of items . .
correct 1288 12.1 5.55 3.9 8.6 12.8 16.1 19.5 .B6
Av, time for g “’—?
fiirst response
(seconds) 1287 6.6 2.95 3.1 4.5 6.3 8.3 10.5 .77

-

Note.--At the time of this testing, the subjects ranged from 42 td 59 months of
age. ) :

. “Renge.= 0-24.
Table .

L] .
. .

. ,
Means, Standard Deviations, fercentile Distributions and Reliabilities
for the Total Score* and the Latepicy Score ip Year 2

il

. " Percentile Coefficient Alpha
Score N Mean sh 10 2? 50 ’ 15 90 Reliabflity
Total Nugber
of items . ) :
 correct 830 "14.8 4.48 9.1 11.9 15.4 18.2° 20.8 .81
Av. time for Y
first response
(seconds) 831 5.1 2.19 2.4 -3.5 49 ° 6.4 8.1 .51
Note,=-At the tfime of the Year 2 tesfing. the subjects ranged from 51 to 69 months
. of age. .o )
:Range = 0-24, -

IToxt Provided by ERI
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The cénventional score fbr the test s the total number correct. It
car be seen from inspection of the-two tables that subjects &s a group
carrectly completed an average of 2.7 more 1fcms in Year 2 thran they had in
Year 1. The reiiability coefficidnts of .86 in Year 1 and .81 in Year 2

compare favorahly with reliabilities reported By Coates (1972). In Coates’
L9y -"

standardization sdMples, the corrected.odd-even reiiability coefficients for

the number correct score ranged from .74 to M1 (sample sizes ranging from
o

26 to 70). Datg on stability is available in both the present st:dy and in

Coates' (1972) manual. 1In the present study rhe Yeay 1 - Year z correlatxon

-

for the total correct score was .39 (ﬂ = 750) over an 1nterV§l of about nine
Ry
months. Coates reports test-retést correlations oVver a five-month interval

for three small samples (N = 21-~25) of .69 to ,75. .'The Year 1 - Year 2

correlation for the latency score was ounly .17, suggesting that, of the’
Y o ‘ ’
two scores used on this test, the total correct gcore 18 considerably

-

.more stable. 'Coefflcient alpha for Year 1 was .77; for Year 2 it was .51,
Table 3 presents the per. cent. of subjects passing each test item and

the biserial corré}a:ions of each %Fe@ with the total iccre for Years )
and 2 The per cent passing fanged from 14.6 to B1.3% in Year 1 and.from

15 6 to 95.1% in Year 2, The biserfal correlations with total score ranged
in Year 1 from .41 to .79 with only one falli Jbelw .50, and in Year 2 from
.33 to .76 with agayn only one be}ow .50f£:/;28, the test appears to have

half of ‘“e_ff_ifffi,f~f—~*’

therg waRr’ a greater than 101 increase in subjecfs passing {that item in

reasonably. good psychometric properties. In exa

-

tems number 4556}31 !
in subjects passin in;thg

second year. It is interesting to note that the items {n which there was

EKC | | . :

wll Toxt Provided by ERIC

Year 2, and in ;everal of .these {tems (such'as

4

for example) there was a greater than 25% gal
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Table 3

Item Biserfals -- Number Correct
Year 1 and Year 2 Data
(1 = 1288 for Year 1 and 830 for Y{ear 2)

Item Per Cent Passing Biserial Corre.ation
Number#* ' with Total Score .
Year 1 Year 2 Year 1 . Yeer 247‘
4 64.6 90.4 . ms6 .53 -
.S 1.0 37.2 L Lse .+ .63
6 22.0 ™ 23.7 52 . .33
7 69.3 91.8 TS > D 1o
8 30.2: 313 . .55 . ".62
9 . N30 32.7 .55 .52
10 . 81.3 ~95.1 64 .73
v u 46 42.2 .60 .52/
12 34,7 30.9 .54 .34
13 48.5 77.3 .74 b7
1% 536 75.7 71 /60
5 62.4 85.7 \ .66 .72
16 N4+ 68.4 ' .79 .76
17 64.8 81.5 .69 : .72
_ 16 72.3 83,5 .68 .55
o 19 46.3 54.8 - . 71 7
20 34.9 38.6 .41 Y
2 61,2 83.4 T .70
%2 . 4B.4 51.3 .61 .68
23 14.6 15.6 <52 .51
24 © 75.0 91.8 .59 .87
25 . 50.8 51.5 o .64 ,64
26 55.4 70.4 | .69 .54
27 . 66,7 80.6 //68 ' .64
*Ite:;u ‘1, 2 and 3 were practice items only. /
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only a.very slight incre&se in the subjcct§ pa;sing in Year 2 tended to be
those f{tems which originally showed the ldwcst nomber of subjects passiag
(items é, 8, 9, 12, 20 and 23). -1t appears that the difficult {tems

a . ,
(40% or less passing) were no less difficult after 9 months of development.
The §ajority of the.biseria! correlations did ant vary g:eatly in magnitude

"betwean Year 1 and Year 2 (the only exceptions being items 6, 14, 18, 20

and 26).

Sample Performance

(a) Total Correct Score

Tables & anf 5 present the means, standard deviations and percentile
distributions for the total correct score fcr atl subjects by three~month
age intervals and sex for Years 1 and 2, respectfvely. Figures 1 andVZ.

a graphic form.of Ehe age data of Tables 4 and 5, clea{ly show the develop-
mental trend present in thesec data.

For purposes of ahalysis, only data for longitudinal sublects were used
(i.e., the subjects for whom test ecores were available in both Years 1
and 2). The age data had to be subjected to separate Analysés of ;ariance
in Years 1 and 2: since the testing schedule in Year 2 led to considerable
shifting of subjects between the "yourtger” and "older" categories. Therefore,
no Year 1 -~ Year 2 comparisons of the age data can be made.. Since there was
little or no shifting of subjects between SES or sex subgroups, these data
could be subjected to repeated-measures analyses of variance performed on
thelr combined Year 1 - Year 2 data, which yielded both overall and Year 1
vs. Year 2 F-values.

The age data were divided at the median in order to obtain an "older"

gndci‘"younget" age group. The differeice between the means of the total

[ Y
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Table 4

Number Correct

Means, Standard Deviations and Percentile Distributions
by Age and Sex Groups for Year 1 (N = 1288)

Percentilies
Group N Mean sD 10 25 50 75 90
42-44 mo. 76 10.2 5.83 2.8 6.6 9.8  15.0 18.2
45-47 mo. 258 11.6  6.01 . 3.6 6.9 11.8  16.0 20.2
" 48-50 mo. 300  11.5 5.49 3.5 7.5 12.2 " 15.6 18.6
51-53 mo. 342  12.5 5.41 6.1 9.3  13.1 16.3 - 19.4
54-56 mo. 255  13.2 4.99 6.2 9.7  14.0 16.9 15.5 .
57-59 mo. 57  13.8  5.19 6.4  10.4  15.1 17.4 20.5
Boys 669 11.8  5.66 3.7 7.7 12.4 16.0 19.2
Girls 619  12.5  5.40 4.2 9.2  13.i 16.3 19.7
Total 1288 12.1 5.55 3.9 8.6  12.8 16.1 19.5

[

- 14 - : Figure 1

Mean Score as a Function of Age for Year 1
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Table 5

Number Correct

Means, Standard Deviations and Percentile Distributions
by Age and Sex for Year 2 (N = 830)*

Percentiles

Group N Mean SD 10 25 50 75 90

51-53 mo. 55  13.8 5.00 7.6 10.0  13.7 17.7 20.6
54-56 mo. 196  14.4 .57 - 8.5 11.0  15.2 i8.2 20.3
57-59 mo. 178 14.7 4.53 9.0 11.6  15.3 18,0 20.6
60-62 mo. 260  14.8 4.5 9.2 12.2  15.4 18.2 21.2
63-65 mo. 152 15.5 3.82  10.2  13.1  35.7 18.6 20.9
66-69 mo. 9 14,4 5.94 1.7 12.9 14.7 18.3 21.0
Boys 426 14.2 4.67 8.3 11.1  15.0 17.8 20.5
Girls 404 15.3 4.21 9.7 12.8  15.7 18.6 21.0
Total 830  14.8 4.48 9.1 119 15.4 18.2 20.8

*In Year 2 of the Longitudinal Study, children {rom.only three of the four
study sites (Trenton, Portland, St. Louis) were given thg PEFT. Hence, the

drop in subjects from 1238 in Year 1 to'83Q fn Year 2.
\ ]

.

16 Figure 2 :
-// ‘
Mean Score as a Function of Age for Year 2
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correct sccre for thesé two groups (13.24 for the older subjects and 11.76
for the yaunger ones) was bighly significant in Year 1 (F = 18.60, daf = 1/980,
p<.001) and also in Year 2 (15.82 for the dlder subjects and 14.75 for the
yoﬁnger ones; F= 8169, §£==1/§68,‘2<:.005Y. Co;tes (1972) fou;d significant age
diffgrences in performance with her three~, four-, and five-yézr—old subjects.
8 The repeated-measures analysis of variancgﬂfumming 8COres 3Cross years
found a significant overaii:difﬁerence between meaffs for girls and boys en
total number of items correct (F = 8.37, df = 1/599, p £.005). The difference
in favor of girls at this age level was consistent vith the results in the
normative data on three-, four-, und five-year-olds -eported by Coates (1972),
although she also cites a study by Seitz (1971) in which’significnnt differ-
ences were not found. In their normative data on the CEFT, ¥Karp and Konstadt
(1963) fa{led to find signific;nt sex differences in performance in the age
range 5 to 12. These apparently contradiagory findings on sex differe;cea
on PEFT and CEFT total score might indicate that the construct validity of
the ~ask changes with age, as 18 suggested by the present findings.
As a rough measure of socioeconomicastatus/ those children for whom
‘longitudinal data were availéble were divided into three groups on the basis
of their mother's educational &evel. Those subjects {no the "high" group had
mothers with more than 12 years of fchooling. those {n the "middle” group .
had mgthers with 10 to 12 years of Bchooling,iand the mothers of the "low"
group had fewer than 10 years of schocling. The across-years anaiysis‘of
variance was highly significant (F = 11.61, df = 2/599, p ~£.001), with the
high SES group obtaining the highest mean scores and the low SES.gYOU? the

lowest. This finding is consistent.with Beller's results as reported by

Coates (1972). 1t should be noted that SES-related differences in perfor-

™
)

o ince Have alsc been faund on the CEFT (Witkin et al., 1971).

IC
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(b) Latency Score
. Tables 6 and 7 present descriptive data on average time for first
 response (latency) scores by three-moath age groups and by sex for all

subjects for Years 1 and 2, respectively. These tables show that the latency

values are somewha* greater in Year 1 than in Year 2.
“

The division of the longitudinal sasmple at the median into older aud
Py

younger subjects revealed no significant mean differences in/eft her ?ears 1

or 2, The repeated-measures analysis of variance showed sdx differences in
latency co be highly significant across years (§!= 10.88, df = 1/599, p <.001),
with the higher latencies obtained by the bnys, but the difference in meané
was quite small in abso{ute terms. The litency score showed a marginally

~significant SES x Year interaction’(F = 4.33, df = 2/599, p <.05), with

¢
Table 6
Average Time for F}rst Response (in seconds)

Means, Standard Deviations and Percentiie Distributions
by Age and Sex fur Yoar 1 .

f
2 e h 4
Percentiles -
N Mean sD 10 25 50 75 90
mo. 76 6.9 3.54 . 3.4 4.7 6.4 8.2 10.8
mo. 258 6.8 + 3.10 3.2 4.5, 6.2 8.6 . 110
mo. 299 6.7 2.98 3.1 4.4 6.2 8.2 11.0
mo. 342 - 6.5 2.93 3.0 4.4 6.2 8.5 10.3
mo. 255 6.4 2.67 3.0 4.5 6.3 8.0 $.6 {'\
mo. 7 6.5 2.67 3.2 4.4 6.2 8.2 9.9
909 6-8 3008 3-2 ‘006 6-‘. 8‘7 10-8
618 6.4 2.80 2.9 4.3 6.1 8.0  10.0"

1287 6.6 2.95 3.1 4.5 6.3 3.3 105
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Table 7
Average Time for First Response (in seconds)

Means, Standard Deviations and Percentiie Distributions
by Age and Sex for Year 2

Percentiles '

Group N Mean SD 10 25 50 ° 75 90
51-53 mo. 56 5.3  2.42 2.1 3.8 5.2 6.8 8.6
54-56 mo. 196 5.2 2.15 2.5 3.7 4.9 6.6 7.9
57-59 mo. . 178 4 8 2.13 2.3 ~ 3.3 4.7 6.1 7.6
60-62 mo. 240 5.3 2.29 2.5 3.8 5.0 6.6 8.7
63-65 mo. 152 4.9  2.08 2.4 3.2 4.7 6.3 7.9
66-69 mo. 9. 5.0 1.61 2.9 3.4 5.4 6.3 6.9
Boys 427 5.4 2.30 2.6° 3.8 5.1 6.7 8.6
Girls 404 4.8 2.02 2.4 3.3 4.7 6.2 7.6
Total 831 5.1

2.19 2.4- 3.5 4.9 6.4 8.1

[

the high SES group showing éreater change within the two-year period than

the middle or low SES subjects. In Year 1, high SES subjects took somehat

longer to give their first response than did the other two groups, but in
Year 2 the reverse was true. This finding suggests a possibfe developmental
szquence In the approach of young children to a task.. The first stage might‘

consist 6f a quick, impulsive response given by many children upon the .
- *
\

presentation of a new tasx. .Witn increasing experience and maturation, there
‘may be more ajtention to complesities, and many. subjects may react in a slower,
more reflective manner. With increasing competency, reaction times would

agaln becoume.faster. If this series of stages is indeed the case, the high

A )

SES subjects, many of whom are likely to have had a wider variety of task-

-

related experiences than have. middle and lower SES children, may initially

@ "proach a task ip a more reflective manner, as is suggested by the above.

IToxt Provided by ERI
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ANOVA. By the second testing, middle and lower SES subjects may be just .
entering the reflactive, stage while high SES subjects, having become .

: incgeasingly compet ihjthe~prob1em;501ving skills involved, procéed with-
out heritationf Future analyses will indicate whether the lower SES groups

in subsequent testing show the samg pattern over time.
N

Validity
L ‘

There are two sources of evidence bearing on the question of the validity,
of the PEFT, the first being the data from theé present study, the,othef‘based
on data froy other studies. 1In the présent stﬁdy the evidence for PEFf

- validity is to be_obtained from tﬁ; correlations with oﬁher measﬁres included
and also from the factor loadings. Correlations of;the score fo; number
correct on the PEFT with these other measures ranged from zero to a high of

¢« .3 in Year i and .40 in Year 2. The highest correlatidnf* in both Years 1
and 2 were with éhe Preschool Invedtory {r = .32 and .36, respectively), .
Peabody Picture Vocabulary Test, Form A (.31 and .29), Seguin Form.Board\'

(negative correlations of -.34 and -.38, respectivelf; with fastest log

placement timei¢ Form Reproduction (.32 and .40), and the LTS Enumeration

-~

Test (.33 with total Enumeration score in Year 1 and .32 with the Counting

items in Year 2). Of these measures, the Peabody and the Preschool Inventory

—

- are predominately verbal in nature, the others more perceptual or analytic.
The highest factor loading of the PEFT total score was with a general intellec-

tual functioning factor (Factor 1) in both Years 1 and 2 (Vérimax leadings of

‘ .
.49 in both Years 1 and 2). All other facé;g loadings were considerably

below .30 in both years (see Shipman, 1971, 1972). ‘Thus not -surprisidgly,

-

the factor analytic data are consistent with the correlational data.

In addition tp the PEFT, the.Picture Completion subtest of the WPPSI

Q .
[ERJf:*These correlations were hased on data from the longitudinal subjects only.

Txt Provided by ERIC
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was included in the study in Year 1 as a measure of aralytic functioning.
The correlation of Picture Completion with the PEFT was .eﬁ a statistically
significant but low correlation. The ques%fon can legitimately be raised as

" to whether the meesures included in the study were such as.to provide con- @
firmative evidence for the validity of the PEFT. 45 mentioned in the intro-
ductory'éection uf this reéort, in factor Qﬁalytic.studieg WISC Picture
Completion had helped define,a'factor identified'as reflecting analytic
functioﬁing.' Unfortunately, at the time the bactery was compiled, there was
no evidence bearing on the factorial structure of the WPPSI subtests. In a
very recent unpublished study of the fectorial structure of the WPPSI at each
of the agee at which it was standardized (Coates and Bromberg, 1972), the
factor loadings of‘the Picture Completion subtest were variable, loading on
four differently interpreted factors at different age levels. ThUS.-WPPSI
Picture Cbmpletion was a dublous choice as a marker of analytic functioning.
Fvidence,that the PEFT s measuring something different from that which is

' being measured by the rest of the Longitudinal Study test battery i{s available
in the obseruation that in several factor analyses of the battery, the PEFT

L 4

had low communalities, i.e., had little variance in common with other vyriables

~ .

in the andlyses. The correlation between Year 1 and Year 2 total correct

'_Bcore was ", 39 and was only .17 for the Year 1 and Year 2 latency scores, Such
Iow coefficients of stability are quite often found in testing young childrén
and COuld be an indication of age chanées due to growth of the ability im
question. Perhaps the eafest conclusion that can be reacheu.frem all these
date, however, is that the'question of the validity and reliability of the
PEFT s s€1ll unanswered.

The epove discussion has been limited primarily to the Total Correct

[:R\!:‘ore. The other score used in the present analysis was average time to first

wll Toxt Provided by ERIC
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response (latency). There was a correlation of‘-.06 between‘the‘Total Corgect
and Latency score in Year l_and -.19 in Year 2, Highest correldtions of the
Latency measure were with other rasponsé speed measures, specifically,
response latency on the Sigel Sorting fask in Years 1 and 2 (.23 and .20,
respectively), Matching Familiar Flgur:.s in Year 1 (r = .23) and Seguin log
tastest time in Year 2 (c=.17). While the Latency score appeared to add
very little to the irtefpretation of the test: it did contribute to a.

?iatency" factor ih both years (see Shipman, 1971, 1972) and was therefore '

of value with{n the context of the present study.

Summary
Although the PEFT was found to be appropriate and interesting for the
older childrén tesied in the Longitudinal Study, the tesfefs found it to be
quite difficult to hold the attZ;?Tﬁﬁ'Bf many of the younger:children (those
approximately four years old and younger) throughout the adminift%ation of
this test: }he PEFT must be administered by carefully-trained, bug not
necersarily well-educated, adults. Particular care is required in orienting
the child to the task during the practice trials.
The total score medsure was found to be sensitive to ape in both the
Year 1 and Yearl 2 analyses of variance and to bot£ sex and SES differences in
a Year l-Year i repeated-measures analysis of variance. The evidence from
the latency measure was not very informative; and it is recommgndad that the
timing of respon;es be dropped except where there is a particular need for
a latency measure. )
There was little éitect evidence, either positive or negative, regarding
the'construct validity of ;he PEFT in.the_present study. Supportive, although
o™t conclusive, evldenée for the validity of the test i{s to be fouﬁd elsevhere

IToxt Provided by ERI
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(Coates, 1972)."" Evidence was apparené in the present gtudy, however, for the
changing meaning of the task from Year'l to Year 2, the Year 1 cottelatiogs
being highes; with the more verbal measures of the Peabody and Preschool
Inventory and the &eat 2 correlations being highest"with the more perceptual
qgsks of Seguin Form Board and -Form Rep:oductioﬁ. Hopefully, data in
subsequent ye;ts will provide evtdénce for the validity of the PEFT as a
measure of analytic functioninglas sufficient competence in general test-

"//taklng skills. verbal comprehension and form discrimination is attained

and, perhaps, accounts for less of the PEFT performance.

.
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Preschool Inventory

Background . .

- . .

The single task in the Longituvdinal Study battery most clearly associ-
ated with general cognitive development,is the Preschool Inventory, which
taps a range of verbal, quantitative, and perceptual-motor skills. Developed
by Bettye-Caldwell during the early Years of the Head Start program, it was
used initially in the summer program of 1965 and has been widely administered
in Project Head Start ever since. As stated in the 1970 Handbook:

-1t was developed to give a measure of achievement in areas regarded

as necessary for success in school. It 1s by no means culture free;

in fact, one aim of the instrumeat is to permit educators to high~

light the degree of disadvantage which a child from & depriv d baék

ground has at the time of entering school so that any observed deficits:

might be reduced or eliminated. Another goal was to develop an
instrument that was sensitive to eXperience and could thus be used

to demonstrate changes assoclated with educational intervention. (91 4)

The original form of the Preschool Inventory consisted of 161 {tems, and
a shortened version of B5 items was made avaflable in 1967. 1In 1969, a
Revised 64-item Inventory was distributed, which was the version used in
the present study. More recently, the Stanford Research Institute created a
32-item and then a 29-item version for the Head Start Planned Var, ation Study.

Statistical information on the standardization sample for the 1970

Revised Edition (64-‘tems) {s contaifed in the Handbook (Coop

ative Tests

and Services, 1970). Summary data are provided i{in Table 1.
Emhsrt, Jordan and Spaner (1972) reported a 1970“stugl by Miller
and Dyer in which a six-month test-rete;t stability coefficient of .79
was obtained. The Huron Inftitute (Walker, Bane & Bry), 1973) examined
data from the Head Start.Plhnned Variation evaluat n_stﬁdy and reported

the 1969 sample, and .92

.
N

a KR-20 relfiability of .92 for 1674 cliildren

—'--———'
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for 2591 children in the 1970 sample. The score distributions obtained

Al

from the 1970 sample are presented in Table 2. ' ’

Table 1 -

Distribytion of Preschool Inventory Scores*

- fromi the 1970 Stand rdizatiun Sample

Age Group N Mean SD
3-0 to 3-11 158 25.6 9.8 . .88
4-0 to 4-5 ' 528 30.0 10.1 .88
4=6 tn "-11 438 33.9 10.5 .86
5-0 to 5-5 259 38.4 10.1 .89
5-6 to 6=5 148 42.4 11,0 .92
*Range = 0-64. *
Table 2
Distribution of Preschool Inveatory Scores*
from the Faitl 1970 Head Start Planned Variation,Sample

Age Group N Mean SD
4244 .mo, - 8 20.5 11.53

" 45-47 mo. 63 24.7 10.79
48+ 50 mo. 204 27.1 9.96
51-53 mo. ) s 30.2 10.91
54=56 me. 341 13.2 11.60-
57-59 mo. 348 35.6¢ 11.05
60-62 mo. 270 38.9 : 11.47
63-65 mo. 228 40.0 11.12
66-68 mo. 180 41.0 10.90
69-71 mo. 176 43.2 10.92
Total 2134 35.2 12.22

*Range = 0-64.
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\n, status, level of aspiration, and fneduency of 'reading to her child all héd

.correlations with SES and with maternal education were .44 and .47, respec— :

-tively. For 97 black children, the correlations were .26 and .18.
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The'Research Triangle Institute (1972) reported results on the Inventory . I

~

with the'i968—69 Head Start national evaluation sample, using a subéamplé of

1162 children ranging in age from 2-7 to'6—0. Mean scores were siightly

~ '

2

higher than those reported in the Handbook. Age and SES.were found to have

a significant relationship in the Preschool Invefitory score (p <.05), while .-

.sex was not a significant variable. No significant reldtionships were found

between age, sex, or SES and the amod%% of raw score gain between pre- and
‘ . < “ . ’ .
posttest scores over an approximate 6-month period. . )

1

The relationship of'family variables to the. Preschool Inventory was

also examined by ‘the Research Triangle ‘Tnstitute. Mother's employment

I

Ry

- 'S

éignificant effects (p<.01) on the pretest score. Ernhart et al. (1972)
found\meap total score to increase with level of maternal education in 4

sample of 188 white children of varying socioeconomic status. In that study, T

»

Because the Inventory was developed as a general achievement measure, ° .

.part’gularly for use wich Head'Stargjthi]drEn, it has been related by variou$ ) v

' :
& N

investigators to such classrodm variables as amount of teacher control, level

-

of parent participation, and type of curriculum (Adkins, 1970; Cuftié & Klock,
@ . -

1970;UHerVey & Story, 1967; Research Triangle Institute, 1972; Systems "
Dévelopment Corporation, 1972). The Research Triangle Institute found a

. \ :
mear; ‘tain score of 9.4 from pre- to posttest for the 1968~69 mational
. . P ] '\ ) . o ’
evaluation sample, a gain greater than expected. for the approximate six

months difference in age means ., %
Y N -
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Task Description

A )

The 1970 Revised Edition of the Preschool Inventory contains 64 items
classified in the Inventory Manual under four major headngs: Personal-
Socig}yf;spohsivenmss (18 items, e.g., "How cld are you?", "Raise your hand.”);
Associative Vocabulhry (12 items, e.g.. "What does a dentist dc?"); Concept
Activation--Numefical (15 1tems, e.g., "How many wheels does a car have?");
Concept Activation--Sensory (19 items, e.g., 'Which is heavier, a brick or
a shoe?"). The majority (about 60%) of the items require an oral response
from the child, while thé rest require him to follow directions such as
"Wigglee,” "Point to the middle checker," '"Color the circle yellow."

This is not a difficult test to administer, although training is
required in the manipulation of test ﬁaterials and the appropriate use of
probes. The form reproduction items presented a ,soblem in that children
wvere able to see througg the paper and t~ace the figures; to prevent tracing,
E inserted a sheet of dark paper underneath these items.

,;?Esting time is approximately 20 minutes yith three- to five=year-old
illdren.
Scéring
| Testers'recorded children's answers verbatim for the verbal items and
described their performance on nonverbal ones, ETS staff at Princeton scored
each item as follows: corypect, incorrect, child said "don't know," child
refused to answer, or indeterminate.
ince the four copying items were also pdft of the Forp Reﬂroductibn test
adfiinistered in the study, an adjusted total score based on the 60 remaining

. S
it%ms was the measure used in structural analyses., The Inventory Handbook #

(1970) advises against the determination of subset scores, and factor

L
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analyses of the present data did not support their use.

N
hS

Score Properties
,The alpha coefficient of reliability for 1467 subjects in Year 1~
was .92. In Year 2, with N = 1311, alpha was .93. This compared favorably

1

with reliabilities for the 1970 §t5ndardization sample, which ranged from
.88 to .92.

. - _/ |

The correlation between Year 1 and Year 2 scores was .66, one of the

highest stabiiity coefficients obtained for this sample with the Longitudinal

4

Study Year l-Year 2 test_battefy.

SamplerPerformance

_For a total of 1474 children in the féur sites combined in Yeéf‘l,
the mean total ~orrect {(for the full 64 items) was 27.9 and ‘the stgndard
deviation was 11191. _The 1311 children’in Year 2 obtained a mean score

‘ of‘38.i, wi?h a Sfaﬁdard déviation of 12.32. Tables 3‘andv4_present the
Qistribution data for age and sex subgroups for Years i énd 2, réspéctively.
Longitu@inai Study data ‘are similar to results for the 1970 standardization
sample and for the 1970 Head Start flanned‘Variation saﬁple feported earlier.

Age x 3ex x SES analyées of variance wereﬁperformed oﬁ the longitudinal
_samplé, those children tested both in Ye;r 1 and Year 2. The'indéx of SES

* was mogﬁer's éducatfsn: below 10th érade; between gradeé 10 to 12; and

above 12th grade. 1In a repeated—weasures ANOVA, both sex and SES were

C | significant beyoud the .001 level (F = 20.06, df = 1/1080 for sex and’

ksl

F = 143.81, df = 2/1080, for SES) when the data were combined across years..
Girls obtained significantly higher scores, as did those children whose
mothers had completed more'yeaxs of schoolipg._ SES was also significant

‘ (F = 8.09, df ='2/1080, p <.001) when the within-group differences from




Distributions of

-349-

Table 3

Total Score* by Age and Sex, Year 1

Percentiles .
Group N Mean D 16 25 50 75 90
42-44 wmo. #9 22.3 11.44 8.2 13.4 20.7 28.9 38.0
45-47 mo. 317 25.0 10.85 11.2 17.3 23.0 31.4 40.1
48-50 mo. 348 26.4 11.45 11.7 17.7 24.5 33.3 42.4
51-53 mo. 392  29.0  11.55 13.6  20.4  28.0  35.8  44.1
54~56 mo. 270 32.1 12.04 17.0 22.3 31.2 40.8 47.2
57-59 mo. 58 35.3 12.63 17.8 25.6 34,2 44.5 50.6
Boys 780 26.8 11.89 11.7 18.90 25.0 34,2 43,2
cirls 694 29.1 11.83 13.6 20.1  28.2 36.8 45.3
Total 1474 27.9 11.91 12.4 19.0 26.6 35. 6 4h.4
*Range = 0-64 .

fable & <:
Distributions of Total Score* by Age and Sex, Year 2

Percentiles
Group N Mean sD 10 25 50 75 90
51-53 mo. B2 35.2 11.16 20.9 26.7 35.7 44,2 49.5
54-56 mo. 309 35.8 12,34 19.6 26.8 37.0 45.2 52.5
5759 mo. 306 37.3 11.96 21.1 27.6 38.6 46.3 53.0
60-62 mo. 351 39.0 11.72 23,2 30.2 40.6 48.2 54.0
63-65 mo. 247 41.6 13.15 23.0 33.5 43.0 53.2 57.5
66-69 mo. 16 42.1 10. 44 29.1 36.8 40.0 49.6 57.3
Boys 697 36.5 12.64 19,5 26.9 37.6 46.3 53.2
Girls 614 40.0 11.69 24.2 31.7 41,1 49,0 =7 55.5
Total 1311 38.1 12.32 . 21.4 28.8 39.5 4.8 54.5
*Rang. = 0-64. . -~

~
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Year 1 to Year 2 were'exaﬁined. The middle SES group gade the largest gain,
followed by the high and low groups, respéctively. Further examination of
the iqter-relationship between SES and preschool experience may help ¢larify
this finding.

To determine age effects, an ANOVA was performed for each xear'separately,
using a median sgplit of youngér and oldér children. Both in Year 1 and Year 2
the older children scored significantly higher (F = 68.86, df = 1/1107, 1ne\\\
Year 1 and F = 19.86, df = 1/1127, in Year 2; ps<.001). Furthermore, the
repeated~measures ANOVA showed a hipghly significant increase in total score

from Year 1 to Year 2 (F = 1566.19, df = 1/1084, p<.001).

Relationships with Other Measures

The, data support consideration of the Preschool Invento;y as a general
achievement measure. Correlations* with other cognitive-perceptual tasks
were among the highest obtained. Table 5 presents data for tasks wﬁhse
correlation in either year was above .40.

Factor -analyses of the child test data for Year 1 and Year 2 yiglde&
a first component best defined as general information-processing skills or

T

g. The Preschool Inventory had the highest loading of any measure on

this factor in both vears (see Shipman, 1971, 1972).

Summary ’ .

e~E?th the internal analyses and the correla}ional daéa suggest that the
Preschool Inventory is a reliable and valid measure of cognitive abilities
among éreschool children. Its rbliabifltieé and correlations with other,
taské were generally the highest in the Longitudinal Stu@y battery.

The large difference among SES groups indicates‘thé importance of
*These correlations are based on data from the longitudinal subjects only.

ERIC ~ .
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Table 5

Correlations of the Preschool Inventory
with Selected Measures for the Longitudinal Sample

— . ’

4 a
' Year 1 Year 2

! Task (N = 399-760) (N = 491-800)
Peabody A: receptive language score . .58 _ .66
TAMA: Total Correct .53 .70 *
Children's Auditory Discrimination Inventory: .

Total Correct S1% not available

) . /.

Form Reproduction Score .51 .54
Hess and Shipman Toy Sorting Task: .

Total Score .50%* not given
Peabody B: productive language score .50 .63

- Hess and Shipman Eight-Block Sorting Tasf: .

Total Score . ) A7 .53
Seguin Form Board: Log Fastest Time to

Correct Placement -.44 -,52
Matcﬁing Familiar Figures: Errors -.42 -.54
Children’s Auditory Discrimination Inventory: ,

nonsense words score - L4l .52 /

9 ‘ ‘ ’

Sigel Object Categorization Test:

Total grouping responses .39 .50
ETS Story Sequence I: Total Score .39 43

¢ ETS Matched Pictures: Total Score. - .35 .59
Johns Hopkins Perceptual Test: Total Score 32 .48
Massad Mimicry: Real Words, final sounds .31 .53
ETS Enumeration I: Total Correct ) .30 J
' LY

STS Enumeration II: Items 1-4 (Counting) .58

Note.—-r.01 = .148 for N = 300.

*Correlation is based on total Year 1 sample since a longitudinal sample
O was not available.
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experience as an influence on general knowledge and skills, aud substantiates

the claim of the test developers,that it is "by no means culture free.'".

Again not surprisingly,volder children, with the opportunity for further

experience and development, scored significantly higher than younger children.
. Significantly higher performance qf,girls'bn the Preschool Inventory ¢
may reflect differential ihstructionzin the home or greater cooperation

and interest in the task. As observed in the Year 1 mother-child inter-
action situations, girls appeared more attentive to the mother; and pre-
liminary findings from the parent interview rewealed a small but consistent

@ N

. trend for mothers of girls to be more involved .in school-relevant activities

N é

(e.g., reading to ﬁhe child). These results.may also reflect differential. . -

L% .

verbal interaction‘with the mother (hoth in amount and elaboration), as

. . 3 .
has been suggested in previous research (Goldberg, Godfrey & Lewis, 1967 i

a

Halverson & Waldrop, 1970; Hess, Shipman, Brophy & Bear, 1968; Moss, 1967).

3
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Risk-Taking 2

While there is considerable research on risk-taking behavior for .
adults, adolescents and olde; children (Kogan & Wallach, 1967), llttl? or
none exists on preschoolers. Similarly, locus of control has been investi-
gated prtm;rily with adults and adolescents (Rotter, 1966). It has been
hypothesized that individuals who feel a sense of competence and effectance
(White, 1960) and believe they are capable of manipulating their environ-

_ments and recelviég consequences from that manipulation are likely to be
willing to take reasonable risks. In locus of control theory (Rotter, 1954,
1966), the individual's belief that his actions either are (internal locustf_

"

or are not (external locus) capable-of'proqEqing consequences in the environ-
]

ment is beliéved to be an important motivatiopal construct for predicting
.performance in school and in other éognitive tasks (Lewis & Goldberg, 1569).
By studying risk-taking behavior one hopes to learn about the develogmegt

of locus of control and sense of competence.

In their 1963 study, Battle and Rotter developed a pictorial pr;jective
test for children and reported that external locus of éontrol (LOC)'was more
characteristic of lower-class black children (6th grade) than of'm;ddle-élass
black children or lower-~class whige children. 'Milgram {1970), using the
economically disadvantaged 6-year-olds, predicted that disadvantaged children
would demonstrate more external LOC than advéntaged child}en, and within the
disadvantaged groups, blacks mofe than whites. The absence of any racial
differences within the disadvantaﬁed group appeared to indicate that the
facto%@ responsible for thsée phenomena are common to disadvantaged children
regardless of race.

ERIC
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Although evidence on sex differences in risk-taking at youﬁg ages 1is

inconclusive, it tends Eo indicate that boys may be more inclined tbwards

. ‘ \ ‘
risk—téking than girls. Slovie (1966), using large volunteer samples of
children ages 6 to 16 (N = 1047) at a countf fair, studied the influence of
age and sex upon children's performance on a task designed to assess risk-
taking. The sk required the child, seated befqre a panel of ten switches,
to pull one switch at a time for reward~or loss. The game ended when the
child either chose to stop and collect his winnings or pulled the loss switch.
The results revealed no sex differences in risk-taking for children 6 to 10.
Significant or near-significant sex differences were found in children 11 to
16! with boys taking more risks. Kass (1964) reported significant sex
, AN
Hifferences for childreq aged 6, 8 and 10 placed in é\iépetitive "pay-to-play"
gqmblihg game. The 6-~ to ld—yea%§pld bé?s manifested g{gaFer risk-taking .
by choosing the higher risk games. This study, however, Héd a small num@er
(seven) of Ss in each age and sex category.

Kogan and Wallach (1967) state that Slovic's results must be taken
seriously, given th;f;dvantages of combining a n;tural field situation with
experimental control~ Nonetheless, several other factors must be considered,
such as‘subject sampling bias reflected in the field setting employed, thg
effect of spethtors, and publicsperforming which may'maximally pressure
boys to be daring, adventurous and boi@- Alsc relevant is the research
finding that children in the primary grad;s have well-defined conceptions of

t

"boy-traits" and "girl traits," including the notion that the typical boy is
more daring than the typical girl, and that boldness is positively correlated

with populdrity for boys, but negatively so for'girls (Tuddenham, 1951, 1952).

Aé Slovic (1966) ﬁbints out, "It w.i1ld be quite surprising if these social
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pressurgs did not result in an increased sex difference in risk-taking
propensity [p. 170)." The popular notion that msles have a greater tolerance
than females for risk is discussed by‘Kogan and Wallach (1967). In summariziung
some of their earlier work on risk-taking and decision-making {in college
- students), they assert that each sex appears willing to tolerate high-risk
levels in pursuit of sex—appropriate goals.

In the absence of an adequate measure of risk-taking or LOC for pre-
schoolers, Risk-Taking 2 was devised for this study to relate risk-taking
behavior to }OC measures administered in subsequent years, and to otherv

L]

variables for this age group.

Task Description and Administration

Risk-Taking 2 investigates behaviors of young children who are presented
with a choice without prior knowledge of the outcome. The child is asked to
choose between a certainty, a toy placed in front of him, and an uncertainty,
a paper bag which E had pfeviously explained might contain five toys or none
at all. In Year 1 small plastic cars weré used for boys and small paper
parasola for girls; to simplify procedurés, in Year Z various colored ballooqs,
which were found to be generallylliked by both boys and girls, were gsea. 1f
a child chose ghe certain (i.e., visible) toy he was shown that the papefr bag
contained five of those toys and he wag administered a secoud trial with a
different bag. The second trial was administered only to Ss who initially
chose the certainty.* On trial 2 the child was again informed that the bag
either would be empty or would contada flve toys. The ﬁaper bag always
contained the five items, and even if the chiid did nét chooge the bag, he
was given the toys upon completion of the task. — '

Administration.of the task is relatively simple and quick. The tester

t make certain,hhowever. that the child does not touch the bag since ‘he
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would then be able to determine its contents, that items are center—positioned

for the child and that shz (he) does not inadvertently give cues favoying
one respcnse.

FES

Scoring
Responses {or each trial weregfcorud either 0 for choosing thibtoy

(certainty ocutcome) or | for choosing }he paper bag contairfing th nknown
quantity. Refusals and multiple choices were>élso Aofed. Derived scores

used in structurﬁl analyses indicated depree of risk~taking: O = not choosing
the bag on either trial; 1 =‘éhoosing the.bag'on trial 2; 2 = choosing the

bag on trial 1,

—

’.‘:f’( v t;f{g‘

Sample Performance

In this sample 60.7% of .the children selected the untertain 4Ptcome on
4 . \
the first trial {n Year’l and 59.4% did so in'Year 2, ‘ThHat f{s, they elected

to take a risk and chose the paper bag rather than the visible single toy on

.

the fifst trial. The remaining Ss (approximife %) were given a second

trial. On trial 2, an additional 18.42/:;ose che bag while 20.9% still

chose the certaipty outcome in Year 1; in Yehr 2 these femaining Ss*split

equally between the two options “20.3%). Thus, after t trials approximately

79% of the Jhildren during this Age period were wi ing to choose an.uncertain

autcome. Disiributions by sex and three-month : presented 1in

Table 1. ‘ N,

» ~

There was no linear relatioﬂship with age Yor either trial in efther

.year. On trial 1 in Year 1, however, boys were more likely to choose the

uncertain outcome; on the second trial approximately equal proportions of

boys and girls took the risk and chose the bag. For the total task in

;gnar I, 66.8% of boys and 53.7% of girls received the maximum derived score

RIC



Table 1

Percentage of Children Choosing the Uncertain Outcome
on 1lst, 2nd or Ne Trials in Years 1 and 2

»,

. Year 1
Group N . 0 2nd 1rial lst Trial
42-44 mo. : 86 14.0 12.8 733
45-47 mo. " 309 26.2 18.4 55.3
48-50 mo. > 20.9 26.3 58.5
51-53 mo. 375 1947 19.5 60.8
54-56 mo. 266 18.4 . 15.4 66.2
57-59 mo. . 58 2.4 22.4 55.2
Boys 763 - 15.1 18.1 66.8
Girls 671 27.6 18.8 53.7
Total @ 143’1.\ 20.9 \) 18.4 60.7
Year 2 :
d}?up N 0 - 2nd Trial 1st Trial
;
51-53 mo. 66 24.2 21.2 54.5
54-56 mo. 27 21.2 | 18.4 ' 60.4
57-59 mo. 195 20.0 © 21.5 58,5
60-62 mo. v 238 . 16.8 | 21.8 61.3
63-65 mo. o156 21.8 17,9  ©  60.3
66-69 mo. 9 44 .4 13.3 22,2
Boys < 464 ~.20.5 20.0 . 59.5
Girls ' 417 : .1 20.6 ' 59.2
Trtal .. 88l 20.3 20.3 59,4
. e ) _
[ ) - .
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of 2, while 15.1% of boys and 27.6% of girlg’:ecéived the minimum of zero,
having chosen the single, visible toy (certainty) on each trial. In Year 2
59.5% of boys and 59.2% of girls tecéived the maximum score, and Zb.SZ of
boys and 21.1% of girls received the minimum. Der}ved scores for Years 1
and 2 correlated .07.

A ;epeated;measures a;alysis of variance (sex x age x SES) was performed
on the longitudinal sample (N = 668). Using mother's schooling (below 10th
grade, 10th-12th grade, abov 12th grade) as an index, no significant SES
difference was found. Age, too, yas nét sig;ificant, though sex was. Combining

data across years, boys obtained significantly higher scores (F = 10.49,

df = 1/663, P <-001). There was, however, a significant sex by year inter-

- action (F = 12.54, df = 1/663, pg .001), with girls showing a greater increase

O

in risk-taking from Year 1 to Year 2.

Risk-Taking 2 did not correlate* significantly with any other measure in
the Year 1 or Yedar 2 test battery. Th}s may be due to the paucity of indices
of risk-taking or other personal-social behaviors, such as LOC, being tapped
by these measures. The Mischel Technique, included in the study to assess
the ability to delay gratification, coyrelated only -.01 in Year 1 and .04 in
Year 2 with Risk-Taking. 1n Risk-Taking 2 the risk (uncertaintj) is what the
child will get, whereas in Mischel it is not what the child will get but when

he will get it. (The latter appears to be complicated by the concept of trust.

For a further discussion of the Mischel Task the reader is referred to the

Mischel Technique Technicai Report [Lindstrom & Shipman, 1972].) However, in

éddition to the task specificity of Risk-Taking 2 in the present battery,

there was virtually no consistency in performance across years (r = .07).

*These correlations are based on data for the longitudinal subjects only;
however, essentially zero correlations were also found for the total
{fear 1 sample.
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Like other stylistic measures included, situational determinants appeared

to exert a more pervasive influence on the child's behavior.

Summary

It would appear that children have little understanding of "risk" in
this situation, since (a) most preferred the uncertain outcome, (b) this
choice had'no relationsiip to other cognitive skills, and (c) responses
were independent of age. Moreover, as was found with other variables
defining task-specific factors in Year Z, there was little or no correlation
with performance in Year 1. This lack of stability apparently results {rom
transient consistencies in the specifiq¢ testing situation.

The Risk-Taking 2 task appears to provide only limited differentiation
for children at this age in that almost 80% of the children chose an uncertain
outcome over two trials. It is possible that there is too liitle "risk" |
involved 1in the task and that too little is at stake to really discriminate
risk-taking considerations. Other characteristics which may affect task
results are degree of previous exposure to risk, characteristics of the‘
risk-taking agent, previous success or failiure and value of the object.
Further understanding of this task should be provided in later years as
measures of LOC and other personal-social behaviors (e.g., those observed

in the preschool setting [Emmerich, 1971]) are analyzed.
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Seguin Form Board

The Seguin Form Board Test has been employed to assess visual discrim-
ination and matching, and eye-hand coordination. The relation between thesg
abilities and intellectual development is suggested by incorporation of the
Seguin into traditional tests of intelligence such as the Merrill-Palmer
Scale (Stutsman, 1931) and the Arthur Point Scale of Performance (Arthur,'
1943)., Mhile these studies provided normative data primarily for wniddle-
class S5s, the Longitudinal Study affords exploration of performance in a
sample comprised of Ss mainly from low-income b?ckgrounds. ' i

Relatively few research studies are available which report data for
preschool-aged Ss using the Seguin. Gordon and Hyman (1970) reported scores
for a sample of Head Start 5s comparable to earlier norms. They suggested
that the Seguin was more a measure of visual-motor integration and motor
speed than visual discrimiration, since it related to form reproductién tasks
but not to simple visual discr;mination tasks. O'Piela_(1968) and Van DeRiet
and Van DeRiet (1969) reported significant, performance gains for preschool-
agea Ss 15 compensatory education'brograms which emphasized visual-motor
skills. In the absence of controls, however, it cannot be assumed that these
increases were due to the programs, as the abilities involved in Seguin
performance show rapid growth during the preschool years.,

Stott and Ball (1965) factor analyzed several intelligence tests for -

young childrentand reported that Seguin time and error scores defined factdrs \f‘f
differently at age levels 30, 36, 48 and 54 months. .At younzer age levels,

the Seguin and other tasks formed factors terpreted as ability to comprehend
verbal directions and skillful manipulation of objectsg-th the older age

levels, factor structures were interpreted as abilities requiring visual
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foresight and formatting, and spatial judgments and relations. They
emphasized the relationship of these factors to cognition rather than to
speed and psychomotor ability. Because factor loadings for the same scale
differed among age levels, the test may be tapping different abilities at

different age levels.

Task Description and Admipistration

The test materials consist of ten differently shaped wooden blocks
(circle, star, triangle, etc.) and a large form board with recesses cor-
responding to these shapes. The board is placed in front of the child and
the blocks are stacked in t;ree prearrang piles on the far side of the
board (the child must reach over the bdard to obtain the blocks). The child
is instructed to "see how fast you can put the shapes back where they belong."
Three trials are given, each with similar instructibns, and S is instructed
to go faster on each trial. A trial is terminated when (a) "all blocks arei
placed correctly; (b) a three-minute time period elapses; or (¢) the child
indicates he is finished, even though his pJacements are incorrect or
incomplete and he has been encouraged to céntique.

Administering the Seguin is a fairly simple task but testers require
much practice. They must learn to stack the blocks in tre proper order
quickly and to use the stopwatch accirately, as trial time is a major variable:
Further, they must be thoroughly aware ~f what constitutes an error {any
definite attempt to put a block into the wrong recess). Testers also must

be careful how they urge the child to continue when he umits some blocks

and accept the child's termination of a trial when he says that he is finished.

Scoring

Time (in seconds) and number of errors were obiained for each trial.
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Scores used in subsequent analyses were (1) quickest time to correct place-
ment (log 10 transformation), aad (2) number of errors for this trial. Given
the moderately higzh correlation between time and errors: the time score only

vas used in structural analyses.

Score Properties

Since coefficient alpha was not appropriate, lower bound estimates of

test-retest reliabilities were obtained by examination of correlations between
trials .or time and errors. In;erCUrrelations among time and error scores

for Years 1 and 2 total samples are presented in Tables 1 and 2, respectively.
As expected, time and errors were §omewhat,more consistent for adjacent
trials. Year 2 correlations were slightly lower .han Year 1 rorrelafions,

and error scores intercorrelated less than time scores. The correlation_
between Year 1 and Year 2 quickest-timé-to-correct-placement was .55, and

for errors, .25. The correlation between time and error scores was .59 in

Year 1 and T44 in Year 2.

Table 1

Intercorrelations Among Trials for Time to Placement

] Trial 1 Trial ?,,M,v _ Trial 3
Trial 1 - .64 .60
Trial 2 .67 - 72

Trial 3 .62 .74 -

—

Note.--Values to the right of and above the diagonal represent Year 2 data
(N = B2B-844). -

Values to the left of and below the diagonal represent Year 1 data
(N = 973-1044).

All correlations are significant beyond the .001 level of confidence
(r.001 = .148 for N = 500).
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Table 2

Intercorreiations Among Trials of Error Scores

Triai 1 Trial 2 Trial 3
Trial 1 ‘ - : .61 .51
Trial 2 .63 . - .58
Trial 3 ) .57 .66 -

Note.--Values to the right of and above the diagonal represent Year 2 data
(N = 829-844).

Values to the left of and below the diagonal represent Year 1 data
(N = 974-1085).

All correlations are significant beyoend the .001 level of confidence
(r.001 = .148 for N = 500).

[4

Sample Performance

Tables 3 and 4 present. mean Quickest time scores by sex and three-month
age interval groups for Years 1 and 2, respecti ﬂjgh_‘A significant decrease
in response time from Year 1 to Year : was obtained (F = 1067.63, df = 1/531,
p <.001). Analysis of variance using a median-split for age indicated a
highly significant difference in both Yegr i (F = 80.77, df = 1/850, p <.001)
and in Yedr 2 (F = 34.60, df = 1/707, p <.001) favoring the élder group.

The actual.magnitude of‘the mean digfergnces between the groups in both ‘
years was vefry small, however. Repeated-measures analysis of variance (sex x
age x SES) for the longitudinal sample {(i.e., those Ss tested in both Yyears)
indicated a statistically significant but quite small sex difference favoring
girls (F = 5.82, df = 1/527, p«<.02) for‘data combined over years. The mean
time taken for girls was slightly less Lha? the mean for boys. Contrasting
scores of Ss classified by mother's education--12 years or more, 10-12 years,
below 10 years--resul.ed in a significant SES difference favoring the upper

education groups (F = 12.68, df = 2/527, p <.001). Mean time to quickest
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Table 3

Means and Standard Deviations for Quickest Time to Correct Solution for Year 1
(Log 10 transformation)

Group ND Mean SD
—_ o —
42-44 mo. 55 1.74 .18
45-47 mo. 226 1.69 .19
48-50 mo 2 1.67 .18
51-53 mo®  ~ /309 1.59 .17
54-56 mo. 229 1.56 .18
57-59 mo. 55 1.55 .18
Boys 583 1.64 .19
Girls 546 1.63 .19
Total 1129 1.63 .19
_ /} —
/
Table 4

Means and Standard Deviations for Quickest Time to Correct Solution for Year 2
(Log 10 transformation)

=

Group N Mean §sD

51-53 mo. 70 1.52 —* 0.15
54=-56 mo. 203 1.47 0.14
57-59 mo. 203 1.47 ) 0.15
60-62 mo. 239 1.42 0.13
63-65 mo. 148 1.41 0.12
66-69 mo. 13 1.48 0.14
Boys 457 1.47 0.15
Girls 419 1.43 0.13

Total 876 1.45 0.14
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4

solution decreased as amount of mother's education increased. Within-trial

performance showed similar trends to -the data presented in Table 3; across

s

trials, time also decreased in accord with tester instructions to go faster

. : . . a .
on each trial, indjicating the child's comprehepnsion of the task.

Examination of error scores indicated a decrease across trials and a
cignificant decrease from Year 1 to Year 2 (F = 79.88, df = 1/531, p<.001).
Distributior. data for errcrs made during the trial with the fastest time

solution are presented in Tables 5 and 6 for Years 1 and 2, respectively.
" <

Analysis of variance for age using a median-split indicated a significant

«

difference in Year 1 (F = 13.40, df = 1/850, p«.001) in favor of the older
subjects, but not in Year 2. Repeated-measures analysis of variance (sex x
age x SES) indicated no sex differences but a sigrificant SES difference .

(F = 3.91, df = 2/527, p<.02) overall. The mean number of errors de-

creased as the'amogg\\zf mother's schooling increased.

Table 5

Means and Standard Deviations for Errors Made During Trial
" with Quickest Solution Time for“Year 1

Group : N e Mean - SD

42-44mo. - M 2.84 3.58

45-47 mo. ‘ 272 2 2.70 3.71

48-50 mo. 285, 2.69 3.54

; “"751-53 mo. 326 2.14 3.40

' 54-56 mo. 255 2.18 - 2.72
57-59 mo. 68 2.52 3.26 .

Boys 668 2.52 3.42

© Girls 609 2.38 3.34

Total 1277 2.45 3.38 .
/
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Table 6
» : .
Means and Standard Deviations for Errors Made During Trial
\with Quickest Solution Time for Year 2

Group N Hean SD
51-53 mo. 70 1.51 1.97
54r56 mo. 203 1.18 1.6l
57-59 mo. 203 1.36 1..94
60-62 mo. 239 1.3¢ 2.01
63-65 mo. 148 1.12 1.88
66-69 mo. 13 2.46 5.17
Boys 457 1.44 2.02
Girls ¥ 459 1.16 1.90
Total 876 1.30 1.97

Relationship with Other Measures

Structural analgsis of Year 1 child test data indicated that Seguin
time and érror scores loaded on a factor interpreted as '"g'" or general
inform;tion-processing skills-(Shipman. 1971). This finding was consistent
for the total sample and for the longitudinal sample. A similar finding for
the time score was also reported for Year 2 data (in extension analyses, the
error score was found to correlate signific;ntly with this "g" factor)
(Shipman, 1972). This "g" factor was defined by scores on general information,
verbal, classification, perceptual and visual-motor measures.

Correlations of Seéuin scores with correctness and speed of responding on
other measures in Years 1 and 2 are prcsodtcd in Table 7. The correlations
with other time scores indicate littlé commonanlity of response; however, the

nature of the time scores may account for this finding. Latenéy to respouse

n the Sigel, Matching Familiur Figures and Preschonl ‘Embedded Figures Test

IToxt Provided by ERI
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involves S's processing of information in & problem-solving situation before

responding, while the Seguin time score, being based on time to completion

4
L)

and performance, involves, in addition, perceptual-motor dexterity which
these other tests do not. The Seguin time score correlated highest with

scores frrm purported visual analysis tasks (e.g., Picture Completion.'

Table 7

Correlations* of Seguin Time Scores and Selected Test Varialles

S

Seguin Time Year 1 Seyuin Time Year ?
(N = 454-611)(N = 989-1104) (N = 709-¥80)

Motor Inhibition: Average Time, Trial 2,

for the Walking and Drawing subtests ~.24 (-.34) -.18
Form Reproduction: Total Score -.43 (~.47) . -.50
Picture Completion: Total Correct - (-.42) : kK
Sigel: Greuping Responses -.26 (-.34) -.34
Sigel: Average Time to Response (Log 10) -.02 (.08 .06
Johns Hopkins Perceptual Test: '

Totdl Correct -.38 (-.41) -.36
Matching Familiar Figuies: .
Mean Log (X + 1) of Response Times .07 (.12) . -.06
Matching Familiar Figures: . . ’
Mean Errors per Valid Item 43 (L45) .50
Preschool Embedded Figures Test:

Total Correct -.34 (-.34 -.38
Preschool Embedded Figures Test: ’

Average Time to First Response .12 (.04) .17
Seguin: Number of Errors (for Triai

with Fastest Time) - Year |1 .55 (.59) -

s Seguint: Number of Errors {(for Trial
with Fastest Time) - Year 2 - - R

{

*Correlations for Year 1 and Year 2 are based on data from the th;ee-site
longitudinal sarple; those correlations listed in parentheses for Year 1
are for the total Year 1 sample (r.001 = .148 for N = 500).

**Not adminictered in Year 2.
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Matching Familiar Figures) indibating moderate consistency of performance
across tasks requiriug perceptual ‘discriminations. The correla:tpns in

- _
Taﬁle 7, and the diversity of tasks included on the dg" factor (e.g., general
achievement, verbal ability, audifory éiscrimination, general task compre-

hension)’ reflect the many task components in addition to speed associated

with performance on the Seguin.

Summary ' //7

' The data reported here are similar to those reported by Stott and Ball
(1965) and emphasize that cognitive-perceptual abilities are involved in
Segulu performance. Sex differences, although4small, indicated that girls
performei better than boys, and faster response times and fewer errors were
found go be associated with ‘age in both years.. SES differences were found
for time and error sco}es suggesting experiential factors served to improve
scores. In absolu{; terms; however, these differerces were small, refleqting
the general findingdihat ﬁerceptual deﬁelopment is less influenced by socio~
c&ltural variations than is language development. Chiidren's cgmprehension
of the task demands appears evident, as qcross-trials time 'scores decreased

in accord with testers' instructions to go faster; error scores also

décreased across trials which may indicate presence of a practice effect.
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_ Sigel Object Categorization Test

The Sigel Ubject Categorization Test (SOCT) is a method for studying
classification abilities in young children. The critefia children eﬁploy
in classifying and organizing Variops stimuli into?meaningful‘groups are
iﬁdicagivérof both cognitive ability and style. Kagan, Moss and Sigel
(1963) define cognitive style as 'stable individual nreferences in the
mode of perceptual organization and conceptual categorization of the

external environment [p. 74]. Examination of the young child's categori-

zation ability aids in the study og the growth of logical thought and
yields infermation relevant to his perception and differentiation of the
environment. It has‘been suggested that stimulus differentiation increases
with agé and is stable within the individual at any one age level

(cf. Wohlwill, 1960). As-:the child matures a broadening of classification
bgpaviofs is expected, with growth from éingle; unidimensional organization
to multiple and polydimensional categorization. The SOCT proviﬁes infor-
mation indicative of the individual's transformation of concrete_instances‘

’

into symbolic thought. "Tnis transformation is essential to the develop- .

. ment of conceptual thought and it is thereby a critical developmental -

requirement as a prerequisite for adequate functioning in our world of

symbols {Sigel, Anderson & Shapiro, 1965, p. 1]." Differences in classifi-

o

cation ability between three- and two-dim&nsional stimulivin young children-
has led to work in représentational thought ‘and formﬁlation‘of the dis-—
tancing hypothesis (Sigel, 1968, 1970). TEkus, as a measure of categorization
ability, the SOCT can be usea to suggest levels of cognitive complexity

and abilitfl In a longitudinal study, the SOCT can bg used to inveéﬁigate

cognitive growth and concomitant development of processes associated with

P .



-379-

tuch growth.

Scoring of responses is based on twc aspects: the verbal level which

includes the number of Grouping responses (those in which a neaningful
relationship between all items grouped has been established) and number of
Non-grouping responses (those in which a noninclusive and idiosyncratic
reason 1s offered for a grouping). Together, the Grouping and Non-grouping

responses make up the general category "scorable responses.” Also scored

on the verbal level are Global responses (responses which are vague and
can be used for any grouping) and Nouscorable responses (responses in which
a rationale is not given, the reason is not clear . .ough to score, or no

objects have been grouped). The second aspect scored is the type of classifi-

cation, which 1s scored when S has grouped objects and represents §'s
basic rationale for groupings. Scores for type of c'assification fall into
three main categories (ces 3igel & Qlmsted, no date, for further elaboration
of all scoring categories):
Descriptive responses represent groupings based on objective attributes
of the stimuli (e.g., form, color, structural characteristics) and
re}lect differentiation of components of the total stimulus. De;crip-
tive~analytic ({.e., part-whole) responses have been interpreted as
indicating reflective and analytic styles (Kagan, Rosman, Day, Albert &

Phillips, 1964).

Relational-contextual responses are based on functional or thematic

relationships between the stimuli.

Categoriral-inferential responses are those b. :d on inferences and class

membership concepts wherein every member of the grouping is represen-

tative of the same class of inference.

Several studies Lave found that grouping ability increased with age in

3
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preschool and primary grade chiddren and that rationales varied as function
of age (Hess, Shipman, Brophy & -Bear, 1969; Kagan et al., 1964; Meyer,
1971; Sigel, 1964;'Sige1, Jarman & Hanesian, 1967; Sigel & 61msted, 1970;
White, 1971). Changes in rationales over age periods indicated an
increasing tendency with age for "children to go beyond the perceptually
dominant stimulus characteristics and to analyze, reflect over and use
alternative dimensions [Katz, 1971, p. 745])."

Sex differénces'in classification abflity have not been consistent,
apparently due to the interaction of.sex with socioeconomic status in
rroducing differences. For studies which do not report SES, Daviﬁ‘(l97l)
and White (1971) found no sex differences for Ss ranging from kinder-
garten to college. Meyer (1971) reported no sex differences in a middle-~
class preschool-aged sample. Sigel, Anderson and Shapiro (1965) found
middle-class preschool females gave more scorable responses than middle-
class boys and all lower-class Ss. Content of responses was found to vary
with social class in the same study and was also reported by Sfigel and
Olmsted (1967) and Sigel and McBane (1966). Middle-class Ss produced
more grouping and descriptive-analytic responses. Using an earlier two-
dimensional version of the test, Hess et al. (1969) found classification
respouses and style related to maternal language style and varied as a
function of sex and social status.

Intellectual and personality varilsovles have been studied in relation
to classificdtion behaviors iu order to explore further the cognitive
abilities’ of young children., Sigel and Olmsted (1967) found descriptive

\
responses were related positively to achievement striving, cautiousness
and independence for young boys; while for girls, descriptive responses

were related negatively to cautiousness Qnd positively to achlevement

ERIC
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striving. Sigel' et al. (1965) reported no difference in mean number of
scorable responses as a function of IQ for lower-class preschool-aged Ss,
but for middie—class §s.ihere was a difference. Meyer (1971) reported
correlations of .43 and .41 between Raven's Colored Progressive Matrices
and number of scorable responses given to three- and two-~dimensional
stimuli on a pretest with preschool-aged Ss and slightly lower ~orrelations
for a posttest. Hess et al. (1968) reported categorical-inferential
responses correlated significantly with Stanford-Binet IQ for working-
class boys; descriptive responses related significantly to IQ for middle~
and working-class Sg combined (boys and girls), for middle< and working-
class boys combined and for working-class boys alone.

No studies are available which report reliability of the twelve item
object version of the SOCT for preschool-aged Ss; some studies do report
reliabilities combining responses from the two- and threé-dimensional
versions. Sigel and Olmsted (no date) reported a test-retest coefficient
of .69 for grouping responses and .71 for scurahle responses combining
objects and pictures over a six-month interval. Meyer (19?1) reported
responses to pictures and objects correlated .59 on a pretest and .56 on
a posttest (nine months later). Kagan et al. (1964) rdported stability of o
analytic responses on the Conceptual Style Test for elementary school

children over a twelve-month period ranged “rom .43 to .70 with reliabilities

being higher for females. Split-half reliability was reported as .94. .

Task Description and Administration

Two types of stimuli comprise the test: one set involves 12 relatively
familiar three~dimensional objects; the second invoives colored photograpﬂs
of these objects. For either stimulus type, two sorting conditions can be

{3 "d: the active sort requires 'S to select objects/pictures to go with oOne

-
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E has selected; the passive sort uses groups that E has created, ard S is
requested to tell why the objects in the group are the "same” or "alike.”
Given the reported difficulty of the two--dimensional set of objects and
the passive condition, Year 1 and Year 2 data collection used objec:s and
the active'condition (cf. Sigel, Anéerson & Shapiro, 1965).

The nbjects inciude a book of matches wigh a blue cover, four multi-
colored alphabet blocks glued together, a white spoon, a vyellow pencil, a
red, white and blue iop. a black and brown pipe, a yellow cup, a white-
covered 3" x 5" notebook, a blue ball, a white ciparette, a closed box of
crayons and a metal bottle opener. The objects can be related in any
number of ways, and given the multipfe characteristics of the stimuli,
the child 18 faced with the task of seeking commonalities in the face of
differerncey (Sigel & McBane, 1966).

After an ini.ial ldentification of each object by the child, E selects
a different object on each of twelve triale and requests the child to put
with it "the ones that are the same or like" the stimulus. Three sets of
instructions are available for use: the first uses "same or like;" the b
second uses "ones that belong with;" the third uses "ones that go WiCh"’”nw

. Ny

the stimulus. If the child does not respond to the first instruction, E
must use the second; i{f stf{ll no response is evident, E uses the third.
Thus, three trials are possible for each item. After the child has selected
objects to go with the stimulué, E asks for the rationaie for the sort, '
Latency to f:rst object choice after completion of instructions also is

\\fecorded. The test is discontinued if the child piles gll objects together
Q}EQ\no scorable rationale on four successive trials.

This task requives considerable training. All responaei are recorded
verbatim; standard probes are used for vague and undifferentiated responses.

ERIC
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E must also be sure to record manual (i.e., pointing) responses, especially
as this is often S's indication whether all or only some of the objects

are involved in the sort. E must also be sure to indicate the total array
of objects te § on each trial to help ensure S pays attention to all
stimuli. If response latency is to be recorded, additional training in

accurate use of a stopwatch is necessary.

Scoring

Responses are scored using the categories defined previously. The

verbal level scores are Grcuping, Nun-grouping, Nonscorable, or Global and

reflect the appropriateness of the child's verbalization to the objects

chosen. The type of classificatiyn scores represent the child's basic

rationale for the grouping and faﬁl into three main styles: descriptive,
1%

relational-contextual, and categoéical-inferential.' Latency to first

object choice was also used as an additional index of information proces-
sing. Also scored for this study was the adequacy of the child's initial
identification of the 12 objects (scored 1-4 as correct label, appropriatet
label, functional description or incorrect), and the number of different
clagsification categeries used.

Scores selected for inclusion in structural analyses of Years 1 and 2
data were (1) total number of grouping responses, (2) average latency to
first response  (with a log transformation), and (3) sum of correct labels
given to the objects. Because the frequencies of individual grouping

rationales were very low, these sccres were not analyzed separately.

Special Scoring Considerations

Scoring for the SOCT is a relatively difficult task, For the Longitudi-
. ]

nal Study, ETS Princefon staff were trained by senior research staff and

o ‘
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frequent checks on scoring were made. Further training was done as necegsary
while scoring was in process. After all protocols had been’ double scored,
the, wer{ reviewed by two senior staff members for accuracy, inconsistencies
and systematic errors. Agreement was found to be very high. With the
approval of the test author, refinements were made to the original scoring
system especially in the case of nonscorables (e.g...where a child made sorts
but either did not respond, repeated the tester, piled all objects, etc.).
These refinements were made in order to provide more differentiated scoring
N

information and to yileld information relevant to urnderstanding of nonscorable

behaviors.

Score Properties

For the Year 1 and Year 2 scores, estimated reliabilities (coefficient

alpha) ard correlations across years were as follows:
Year l-Year 2

§g§gpﬂ§g Alpha - ‘Year 1  Alpha - Year 2 Correlation
Total Grouping .91 .90 .23,
Latency .77 .71 ,06
Tota' Correct Labels .67 A .26

(only those scored 1)

The grouping and latency sgores showed high internal conaistency in both
years, but there waé.a %ubsiantiai decrease in the alpha for the correct
label score as a ceiling effect became evident. Across-years correlations
were low for all three scores.

Table 1 preeentsintercorrelationsf among grouping, latency and correct
label scores. The relationship between correct label and grouping‘responses
suggests that the child's ability to create groupe was not highly dependent
upon producing a correct label for the objects. Similarly, latency to f}rat

object choice had little relatidnship with ability to group.

%Morrelations are based on total samples for both years.

IToxt Provided by ERI
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Table 1 4

. ‘ .
Inteicorrelations Amonyg “clected SUUT Scores for Years 1 and 2

Lcore 1 2 3

1. Grouping - CL118-.08) .16 (.17)
2. Latency ~.10 (.11) - -.02(-.04)
3, Correct Label .28 (L10)  ~-.19(~.03) -

NPter-Values to the rignt of the diagon=l represent Year 2 data (N = 805).
Values to the lefty of the diagor-.. represent Year 1 data (N = 1090).
Values in parentheses are rtur the longitudinal,sample‘(ﬁ = 558 in

Year 1 and 722 in Year 2).

Sample Performance

Tables 2 and . present score distributions for grouping responses by
age and sex for all §s'tested in Years 1 and 2. Low mean scores for

- » ‘. . - &
grouping are apparent. In conjunstion with this the mean score for
sorting rationales was“also low; when rationales were given they most often

were based on manifest stimulus characteristics, e.g., form and color.

Tablie 2

Means and Standard Deviations for Sigel Crouping Responses for Year 1

Group '  N\ _ Mean 8D
42-44 mo. 59° 2.56 3,19
45-47 mo. 226 2.50 3.38
48-50 mo. 249 2.95 3.71
51-53 mo. © 282 3,71 3.82
54~56 mo. 230 , 400 4.03
57-59 mo. 4 ﬂi 4.30 4.50
Boys 565 ' 3.02 3.70
Girls . 525 3.62 3.238

3051 3. 80

Total . lUHO_

Note.--Range = 0-12.
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Table 3

/ .
Means and Standard Deviations for Sigel Grouping Responses for Year 2

Group . N Mean SD
51-53 mo, 63 4.02 3.84
54~56 mo. 183 4.56 4.04
57-59 mo. 185 . 4.50 4.08
60--62 mo. 225 5.32 3.96 )
63-65 mo. 138 5.40 4.17 ‘
66-69 mo. il 3.73 4,43
" Boys 412 4.74 4.02
Girls 393 4.96 4.10
Total 805 4.85 4.06

Note.-=Pange = 0-12.

Yor Ss tested fn both years, analysis of variance using a median-
split on age indicated significant differences in grouping responses both
in Year 1 (F = 30.053, df = 1/828, p <.001) and in Year 2 (F = 6.86,
df = 1/655, p<.0l) favoring the older group. For the total longitudinal

sample, a significant increase in number of grouping responses from

Year 1 to Year 2 was also obtained (F = 144,71, df = 1/468, p <.001).
Repeated-measures anaiysis o; Jariance for the longitudinal sample (i.e..
those tested in both years) indicated that sex was a marginally significant
variabie in both years (F = 4.43, df = 1/463, p < .04) favoring girls. To.
eramine SES effects, Ss were classified by mother's education--above 12

years of schooling, 10-12 years, below 10 years. A significant difference
was found when data were combined across years (F =.18.56, df = 2/463,

p<£.001). The mean number of grouping responses increased as mother's

education increased. A significant year x SES dilference vas also obtained

(F = 7.22, df = 2/463, p <,001). This difference indicated that the largest-

ERIC
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gain in grouping scére from Year 1 to Year 2 was made by the middle group;
ipe next largest gain was in the high group, and the low group made the
smallest gain.

A.erage time to first object choice was recorded orn the SOCT as an
indicator of cognitive style and rate of information processing. Heans
and standard deviations are presented in Tables 4 and 5 by sex and three-
month age intervals. Qhen data were analyzed by age, sex, and mother's
education, no significant differences were found. Overall, respunse times

were very short in toth years.
Table 4

Means and Standard Deviations for Average Time to First Response for Year 1
{Log 10 transformation)

Group N Mean ’SD
42-44 mo. - b4 .90 .29
45-47 mo. 229 .88 .30
48-50 mo. 245 .92 .34
51-53 mo. 279 .90 .32
54=56 mo. Co23 .86 .28
57-59 mo. 54 : .88 . .28
Boys 572 .90 .30
Girls 530 : .87 .30

Total 1102 .89 .30

Data for correct object identification are presented ian Tables & and
7 by sex and three-month age intervals. Except for the toy top, the objects
were readily identified by mgst children. Almost all children gave appre-
priate labels or functional! descriptions if they did not provide a‘correct
label. Analysis of varlance for age (median-split) using longitudinal $s.

indicated a highly significant difference in Year U (F = 15,13, 4f = 1/829,

<.001) and in Year 2 (F = 5.41, df = 1/655, p <,02) favoring the older
R L e 4L e

.
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Table 5
Means and Standard Deviations for Average Time to.First Response for Year 2
(Log 10 transformation) Il
Group N . Mean SD
51-53 mo. 63 0.81 - ) 0.23
54-56 mo. 183 0.77 0.20
57-59 mc. 185 0.79 0.20 °
60-62 mo. 225 0.78 0.22
63-65 mo. 138 0.79 0.18
66-69 mo. 11 0.88 - 0.21
Boys 412 0.78 0.21
Girls . 393 0.79 0.20
Total 805 0.79 0.20
Table 6

Means and Standard Deviations for Correct Identification of Objects for Year 1
(coded 1 only)

Group N ‘ . Mean SD

42-44 mo. 59 8.61 1.61

45=47 mo. 226 B.31 1.93

48~50 mo. 250 8.64 1.66 -
51-53 mo. 282 9.03 ° 1.81

54~56 mo. 230 8.97 1.65

57-59 mo. 44 9.32 1.20

Boys 565 8.81 1.70

Girls 526 8.73 © . 1.83

Total 1091 8.?7 o 1.76

\
Note.--Range = 0-12.
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?able 7

Means aad Standard Deviations for Correct Identification of Objects for Year 2
(coded 1 only, . '

Grouyp N Mean - SD
51-53 mo. 63 8.67 ~° . 1.88
’ 54-56 mo. 183 8.79 ' 1.56

57-59 mo. ' 185 8.97° 1.30
60-62 mo. 225 9.26 1.15
63-65 mo. 138 9.07 1.33
66-69 mo. 11 9.27 0.91

-.Boys 412 9.07 1.32
Girls 393 8.94 7 _1.46
Total ' 85 9.01 1,39

Note.--Range = 0-12,

subjects. No significant differences.were found when data wsre analyzed

by sex and mother's education.

.

Relationship with Other Measures
Structural analysis cf the chilld test data indicated that in both

\
years grouping responses loaded onto a first factor which was interpreted

as "g" or a general'information;processlng skills factor (see Shipman,

1971, 1972 for a detailed describtion of these analyses). This first
factor was defined by scores on gené}al achievement, and mora specific
verbal, perceptual.'auditory. and perceptual—&otof tasks. Results were
similar whken data were anal?zed for both totalhand longitudinal samples,
and for six~ and 13-factor solutions. Correlations between grouping scores
and étoreg\qFfining this factor were moderate. Highest- correlations were
with general“knleedge (Preschool Inventory and TAMA) and vocabuiafy

(PPVT, Forms A ané B) tests. Clagsification skills as measured by the. SOCT

ERIC | .
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and th- T9y-Sorting and Eight-Block Sorting tasks tended te have modef%;e
intercorrelat.ons (range of .31 to .37), énd gorrelations betwe;n perceptual
analycis scores and grouping responses were moderate (range of .20 to .41).

K

Thus, variables which terded to be assvciated with preoping ability were

| /-
sccres on otler tasks entailing classification ability, verbal production, /

s
i

-

visual discrimination and general achievement. These relationships o
increased in magnitude in Year 2, especially for "the general knowledge

tasks.

In Year 1, the latency score loaded onto a factor wnich was def _ned
by latency scores from the Preschool Embedded Figures'Test {(PEFT) and
Matching Familiar Figures (MFF). The Sigel latency score was correlated .23

and .46 with each of these respectively. This f.. tor was not related to
)

- -

’ LY
"g" factor and was interpreted as a response cmpo dimension. In th-e

the
Year 2 g?ructural analyses the Sigel and Preschoos 'mbedded Figures Test
latency scores defined a factor, but thc Matching Fami.iar Figures latency
scor~> formed.a separate fa~tor. THE correlation of the Sigel latency

score with PEFT 1atency‘was .20, ahﬁ with MFF latency, .09. "This split

of the latency scores may reflect an emerging.différentiation of perceptbal

speed and cognitive style factors [S%ipman, 19723 p. 62]."
" _ 1t

Thelscore for correct labg}ing loéded onto the "g factof in Year 1 ’
for a six-factor solution (Shipman, 1971) basea on“the tOtal‘sample. Whep
a 13-factor solution was used for both Yearé 1 and 2,“based on data f%é&
. :
longitudinal Ss only, the meaning of th;s score became more specific. The
cbject identification sccre loaded onto a spécific factor, correlate 1 with
the first factor, which was defined by itself in Year 1 but éiso‘bQ

Children's Auditory Discrimination Inventory (real words) in Year 2.

The correlation between these scores in Year 2 was .l/. Thus,
i , _ .
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N
vocabulary and the child's familiarity with {the meaning of

\
oL EL . sep%{ate factor tapped, in part, by th‘hob)é}t identification

score en the SOrT.

R

\ ) ) .

5umma:v . .
] » .
The low mean scores tor total grouping tespunses irdicate e task

was fairly difficult for #hese sabjects during this age period. Although

interﬁa! con: istency was moderate, response stability across years was
Pt .

L
low. The abliiity to recognize and articulate commonalities across stimulus

events ard order them into logical classes and groupings is one whicﬁ
appears to increase with age as indicated by an Increase in grouping L
responses in the Year ? Jata, Within-year age diffrrentes also were
evident in both vears. Thie silggests that ability to group objects and to

r

*
provide meaningful rationales for fhem {s one sensitive to both experience

[ ’

and developmental level, Although girls cqnsistentlv obtained higher
scores, these oifferences were negligible. \
Despite the fa. ® that mest children were abtle to recognize aﬂd
Lorrecily label most of the objects, few werce able to giwve reasons fok
th{ir gréuplngs. When raticonales were given, they often did not relate .
to«dis}ernible characteristics of the stimqfi. This emphasizes the
cognitive use of danguage in this task, especfally in terms of tne child's

. ]
ability to verbalize his discriminations.

Several Year )} and 2 measures showed significant SES differences
consonant with past research; such differences were found for the SOCT,
general kno%ledge‘tasks. and tasks which involved the child's ¥ «nguage and
classification abllities: It was suggested that these abi{‘ities day be

sensitive *to environmental manipulation with 53 in the higher SES groups

El{llcrecgivmg snpul most er'w te erhanre these atflities (cf. Shipman, 197!-.
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v,
o

Although the highest SES. group (mother's educatidn over 12 vears) had the
Z . I . ’
largest mean grouping score in hoth years, data from the present study indi-

(. .

care Lhat vlie middle gioup {moither's education 10-12 vears) made the largest
<2in 4n ecore from Year 1 to Year 2. °

The .analyses performed indicate that-ghe latency score from *the SOCT

measured response speed in the present study.  Because the number of

sorting rationales'was so low, it was not pussible to examine the relation-

st S o . S
ship between’ latency and type of rationale. Thevlatency score loaded ontos

¥
.

N

- W , )
a factor with latency scores from other measu§¢§,\agg was not correlated

with the "g" ‘factor. In fuéure years, analysis oﬁ;th?j;atency score in

relation teo sorting rationales (e.g., analytic responses) may indicate

cdognitive-gtylistic factors associatéd with latency.

o
»,
«

Although only a. small percentage‘of the sample was able to give

" 3

scorable responses for their sorts or in fact to make appropriate sorts,

the data here can be viewed as 'baseline data” for these 8s. Future .
. t T

analyses of responses from the SOCT administered in subsequent years of
the\sfudy will permit investigation of changes in eclassification ability
. . a ! . . .

associated with environmental influences and experience (e.g., .preschool

‘experjence). Growth in classification ability will be investigated by
exami

/

ation of changes in frequency of nonverbal sorts and nonscorable.

~

responses, and changgs in rationales provided, e.g.,.from color to:form

responses.” With an- increase in the number of scorable responses, classi-

- h ‘
fication scores also will be used as developmental markers to stgdy the

-~

development of logical and analytic thought.

- -

Although the SOCT provides a wealth of data, it is a difficult task

to use in large-scale evalpations. Administration of the. task requires
> o : N = e
considerabl~ training and examiners must-be extremeiy sensitive to young
. s Qe
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childrea's verbal behaviors. Examiners must also try t«» obtain as clear
(1
a response as possible without rhallenging the child's own gfﬂhping

rationales. Scoring of the task also requires considerable ‘training and

time, and a tho¥ough understand{ég of the scorigg categories.t

<3 o N

2%




I
7

B : . N .
4 .
}E{frences, - n

! Davis, A. J. Cognitlve style Methbdological and developmental consider- B
ations. Child Development, 1971\\&2, 1447-1459. = .

Hess, R. D., shipman, V. C. Brophy J. E. & Bear, R. M. The cognitive , : oo
environments of urban preschool children. Chicago: University of ' '
Chicago. Press, 1968. ° @ : '

¢ e . [} f ¢ oo R .

Rf/D., Shipman, V.  C.,, Brophy, J. E. & ear, R. M, " The cognitive St

environments of yrban preschool children: Follow- —up phase: ' . ’ '

Chicago: University of Cthng Press, 1969, - _ b

Kagan, J., Mgss, H. A: & Sigel I. E. PsychologicaL:significance of ‘
" styles ¢ conceptuailzation In J. C. Wright & J. Kagan (Eds.), -
Basic ccgnitive processes in children Monographs of the Society : -
for Reséarch in Child Develogment 1963 28 (2, Serial No. 86), s
73-124. : - '

N . 2 »

Kagan, {:, Rosman?‘B.'L.,nDay, n.. AlBert, J. & Phillips,_w. Information.\ . . '
processing in the child: Significance of analytic and reflective o
a;titudes.o Psychological Monographs, 1964, 78 (1, Whole No< 578).

Reflection—impulsiv1ty and color-form sorting. Chilﬁ
Develogment 1971 <42, 745-754. ey h _

Meyer, W. J. The"developmenb of-representational competence Paper
presented at' the Convention of the International Society for the
'Study of Behavioral Development, NiJmegen The Netherlands,
July 1971. o - J e ]

a

° Ve

. ¢
o

Shipman, V. C. Disadvantaged children and their first schodl experiences: ’
i Structure and development of cognitive competencies and styles prior
" to school entry. Princeton, N. J.: Educational Testing Service, ,
. {‘ 1971,'PR—71 19. Prepared under Grant H-8256, .Department of Health, - CT
Education, and Welfare . . ) ) ’ e -

Séipman,.v. C. Disadvantaged children and their first school experiences:
. . Structural stability and change in the test performance of urban
preschool children. Princeton, N. J. Educational Testing Service,
1972 PR-72-18. Prepared uncar Grant’ H 8256, Department of Health,
Education, and Welfare. . ¥ . . . .
Sigel, I. E. The child's attainment of concépts, in M. Hoffman & L. Hoffman
(Eds.), Review of Child Development Research, Vol I, New York:

Russell Sage Foundatlon, 1964, . Py : . .

r o Sigel, I. E. The distancing hypothesis; A hypothesis crucial to the ‘
development of representational competence. Paper presented at the
meeting of the American Psychological Association, San Francisco,
September 1968 © - -

w -




-395- . {

sigel, 1. E. The distancing hypothesis: A neo-Plagetian view of the
acquisition of representational thought. Paper presented at the
meet ing of the Ameritaggigychologiéal As8ociation, Miami Beach,
Florida, September 1970. >

Sigel, 1. E., Anderson, L. M. & Shapiro, H. Categorization behavior of
lower- and middle~class Negro preschool children: Differences in
dealing with representation of familiar objects. Paper presznted
at the meeting of the Soclety for Research in Child Development, *
Minneapolis, 1965.

Sigél. 1. £E., Jarman, R. & Hanesian, H. Styles of categorizaticn and their
incellectual and personality.correlates in children. Human
Development,. 1967, 10, 1-17.

] B} : . -
Sfgel, I. E. & McBane, B. C(Cognitive compktence and level of symbolization
among five-year-old children. Paper presented at the meeting of the
American Psychoiogical Association, New York, 1966.

Sigel, 1. E+ & Olmsted, P." P. Analyéis of the Object Categorizatiog Tes
and the Picture Categorization Test for preschool children. The -
Merrili-Palwer Institute, no.date (mimeo). '

Sigel, 1. E. & Olmsted, P. Styles of categorization among low *-class
* "kindergarten children. Paper presented at the meeting of the
, * American Educational Résearch _Assocliation, Néw York, "1967.

N A

Siget, I. E. & Olmsted, P. Modification of cd}nitive ski;ls among lower-
class- black children: A follow-up training study. 1In J. Hellmuth (Ed.),
The disadvantaged child, Vol. 3, New Yotkz Bruner, Mazél, 1970.

- White, K. M. <Conceptual style and conceptdal ability in kindergarten
through eighth grade. Child Development 1971, 42, 1652-16356.

Wohlwill, J. F. Developmental studies’of perception . Psychological -
Bulletin, 1960, 3/, 249-288. . ) '
4 4 .
‘_____/——-.\_’

[ &

[] '

. i

N

r




LA =

ED 081835

196

003

ki |

1

e

" DISADVANTAGED CHILDREN AND THEIR FIRST §tHOQL EXPERIENCES

ETS-Head Start_Longltﬂdinal Study

\

Technical Report Series

Virginia C. Shipman, Editor

mir;

""ccao"“
2 LONCITUDINAL STUDY

¥ Technical Repért 22
Spontaneous Numerjical Correspondence Test

Judith A. Meiassner
Edward A. Chittenden
Virginia C. Shipman

Report under

GCrant Number H-~8256

4

Prepared for: Project Head Start 4
Office of Child Development
U, 8. Department of Health,
Education, and Welfare

/ December 1972



- . .

Spontaneous Numeyical'borrespondence

Background o X . ' ) :

.. Instruments defived from Piaget's research on concepts of quantity.
- LY - - . :

* r

have commonlyldealt with the pncblém of conservation of number (e.g., Sigel
& Hooper, 19685. These instruments, some‘standardized (ASher,.Feldhuseh,

Ny Gruen, Kane, McDaniel, Stephens & Wheatley, 1971; Goldschmid & Bentler, -196
N . ' - '

N : B . : R
“_generally are applicable within the age-‘range of 5 to 9, since they are
N
¥ - . .
.- .é;éigzed to assess the transition -from preoperational thinking to logical

understandings of quantity. , By contrast, the present instrumént is intende
to assess- clranges within the preoperations. period itself; ras it attemﬁts t
Iy

. o~
2

measure the arg>culateness ol the perceptual response to a "pumber" task. .
N\ N .

- As a secondary purpose, the instrument represerts an attempt to construct

» s
¥

a measure that could be‘“repeated, intact, over several years, eventually
- ‘\\\ . oo . ’
becoming combined with measures of number conservation.
. 8

Procedures in which the tester attempts to establish in the child's

[N

-

- mind gong-to-one correspondence. between two rows of objetts are commonly
/@i ) o ' hd s
¥ised as a prelude to tests of conservation of number. The understanding of

8),

a

d

o

corresponder: .e itself is not the focus of assessment in stch methods-, but the

<
- .
> - N

present instrument is primarily concerned with just sueh,understandings?\

’

Althéugh the contemporary experimental literature on number conservation is

very extensive, rela?ﬁvely little has been ,done on studying numerical

correspondence as a measure of quantitative thinking.w The most pértinent

", reference for the pnesgnt.task Temains Piaget's orig#nal study (1952), in

which children were pyresented with geowetric-and random figu}es maae wiEhn

-+ counters, the child being required to place out the ‘same number of counters

Aruitoxt provided by Eic:

NGO
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as each fjgure contained. Three qualitatively different stages of performance
were fQund on this correspondencte task. The first stage, occurring generally
at.age"fnur énd younger, was that of a.nonqdantitagive Global Comparison
.in which the child reproduced the configur?t?on of the model but paid no
attention to the number of counters comprisiA; each figurt. Stage two,
Intuitive Correspondence, was a transitional stuege {n which the child was
often able to reproduce beth the configuration and number of counférs of the
actual figure preseng, but could not make this same correspondence when the
dimensions of the figure were chaqged slightly. Only .in stage tpree, that
of Operational Correspondence which began to appear at about aée seven, did
t rue éomservation of th¢ number of counters finally occur. The other relevant
study is that of Rothenberg and Courtney (1969) who, although primarily con-
cerned with number Eonse;vation. also ircluded one numerical cerrespondence
item (i.e., reproduction of the tester's row of Eiv; blocks). Of the 44 gub-~-
Jects aged Z;S to ﬁ-&, only 37% produced a row equal in numper to the tester's
model. Acvording to Rothenberg and Courtney (1969), "These results indicate
that the majority of subjects from 2 1/2- to 4-years old gre not able to
co;rectl§ reproduce a simple linear coa}iguratfbn and would be ceonstidered to
e in Stage 1 (glob;l compariébu). as described by Plaget [1952, p. 4?5]."
The majority of a group of 210 onlder subjec;s (ranging in age ffom 4-3 to
u—Q) were in a{age two, bging qbie to reproduce correctly the existlﬁg
configura*tion, but unable to understand that this correspondence also involved
one-to-one .rquivalence of the figures regardless of thefi fearrangement.

From these previous studies it was decided that numerical cor vespondence

would be an appropriate task with which to study the development of pre-

conservation of gumber.

3
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five minutes and is easy to administer. The great majority cf childeen

. weré derived which indicated the extent to which the'child's/{ésponse matched

— ' ~400- N

Task’ﬁescg*ptlon and Almynlstvdtlon  . -
\
The task is an adaptatlon of the provedure descrlbed by‘Plaget (1952)
: ~ {
In the present version, thwe tester sg£§ out an array of blue ceramfc tiles

4 i

(1"ex 1™ aﬁd; providing the child with'ﬁis own box of 15 blue hna 15 red

—

- .
tiles, asks hlmfgg//tﬁEg’out just as many? or ''put out the same number. waf

- 4..‘;;'?

The task is repeated foul times: twice-with seven tiles, bnce with eight

and once with ten tiles.> [n three of the presentations (test items 1, 2

and ¥), thae,tester arranges the tiles in a straight line; in dne presentation

(test item 3), the tiles are set in a designated "random' a¥rangement.

The test requires ﬁqnver&al responses from the subject, takes only’ about

IS
.

appeared to enjoy the task. ' . ¢

Scoring Procedures o,

i >

For éach of the four items, the tester recorded the number aqf color of
: J
tiles put out by the child, A graphic fecord'depicting the configuration

of the child’s arrangement was also made. Fron this informétion, scores

- ”

@

» ’ ‘ PR «

the array set out by the tester actordingato'(a) arrangement~ of configuration

Y

and (b) number. - : ' ‘ //

-

% . (a) Configuration matching. For each item; the/dggfiguration of .tiles

N . N .

by the child was coded into one of four categories:

: 1. Straight line. These were chains or lines of:tile whith

°*

. . -

were relatively straight and ran roughly parallel

to ‘the tester's array, o R
) - . ag .
2. Pattérn. These consisted of chains which clearly changed, -
Te | ‘e, ’

directionality (i.e.,|were not straight) or rows or columns®

which appeared to represent a pattern or design.
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. 3. Restricted. These were responses consisting of only one

. . . .
or two tilesmm, . =~ . , oo . . -

4, Randomﬂ,;No evidence of either straight line or patfern was

o

apparent;in these responses.

Each. response was scored as "matching” if the child's confi:guration, as

scoded, was of the same type as the configuration set up by the teéter.. The

range for possible matching scores was zero to four. A maximum score of four

- .

. consisted of "straight' configurations on the three items (1, 2 and 4) where

.the tester arranged the tiles-in,a straight line and a testgr-matched "random"

” . “ X . <
configuratipn on item 3, the item in which the tiles were randomly arranged
- bt p ® ;
< by»the_tester. 4? . \ : .
- 'v . . ) Pd . -
(.' (b) Total number of items .correct. The second type of scoring preocedure::
_ Al - na

<

ignored configuracion and took into account accuracy in the number ,of .tiles put
. . . B ¥ - :
* . ! 3 ) .‘ 3 . =
out*by the child. A pass/fail method of scoring was used, with one point given
for each item onfy-if the child placed out the correct number of tiles on ‘that

item.. Thus, a perfect® score of four require& placing out 7,10, 8 and 7. tiles

. Q
on items 1 through 4, respectively.

Score Properties .

. . o

0

(a) Configuration Matching. Coefficient alph%s of .56 in Year luand

\ . ) !

) £ 1. - . . . :
.46 in Year 2 4indicate that the configuration measure has moderate internal

3

—

consistency. A Year'l-Year 2 correlation of .23 was obtained, indicating

. ° . .; - . .
relatively low stability of.-the configuration seore across years. o

- A . e

-

L 8 .
(b) .Total Number Correct. The coefficien%&alﬁhas of .61 in Year 1 and

- Ls N . R - (

. .66 in Year 2 show that the total score also-has a,moderate internal con- *
. N ] . . N ’ L " B ‘\ _\\\

sistenzy,\but somewhat higher tha% the configuration score. The

. t

of .24 obtained between Year 1 and Yeat 2 revealed aelob,stability.achSs~

correlation

'years,iwhich again may be an indication that this numerical skill is undergoing

.. - - P .t , - RN
o © T ? A . . b
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' N : : ) A
a developmental change during this time period. The:Configuration Matching .

>

and the Total Correct scores correlated dnly .29 with each other in Year 1

-

and .28 in Year 2, indicating that they were measuripg‘somewhat different
abilities. '

' Sample Performance

v RN
°

(a) Configuration Matching. The Year 1 data preseﬁted ih Table

°

that the sample generally wag responsive to configuration inasmuch as

constructed "straight line' arrangements on items 1, 2 and 4, and the

v(56%).shifted to the matching arrangement of "random'" on ifem 3. Table 2,

1

2

which is an age and sex breakdown of Table 1's "straight iline' responses of

items 1, 2 and 4 dnd “‘random'” responses of item 3, shows that configuration

. \ ' : :
‘matching improved with age. With the exception of-item 3, scores began to

1 show

about 80%

approach ceiling with the older éubjecti. T o ﬁé o
- - Table. 1 .

"\\J Percentage Frequencies of Types of Configuration

. for the Four Test Items in Year -1

- B . . . .

, ;” Response Configuration
- ~Itemo(configurétion) N Straight Line Pattern Randcm Restricted

1 (straight) 1291 80.6 10.5 6.2 2.6
2 (straight) 1287 ..80.1 124 5.4 e 2.0
3 (random) 1278 22.6 19.7 .,  55.8 1.9
4 (straight) . 1269 77,17 o 1346 7.7 1.5

4 )‘ KS } ’ .

[y | A~ -~

-

majority

G
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/ S .
S N Table 2
. . Percentage Matching Configuration od Four
Items by Age and Sex in Year 1

=3

. Age Imon;hé) S )
Item -42-44  45-47  48-50' 51-53 54-56 57-59 Boys - Girls N
"1 - 71,9 ° 72.0 80.4 84.6 ° 85.2 .87.9  78.6  82.9 1291 '
2 76.6  73.8 79,0 . 80.2  87.1  87.9 77.6°  82.9 1287
3 53.1 - 53:0'- 52.7  56.0 60.6  65.5 55.8 55.8 1278
4 66.7.-70.1 78.7 76.0  83.7 8.5 75.7  78.5 1269

Tables 3 and 4 give the distribgtions of the total configuration.score fér
all subj' té by sex and by three—month age~breakdown;,jfor Years 1 and 2,~
iigpectively: Iﬁ Year 2, only threeof tﬂe four study sites (Trentop, Po?fland
and St. Louis} were administered tge test, hence the drop in totél ngmber.éf
subjects froM’iZSO in Year 1 to. 871 in Yeér 2. It can be seen in Taple 4 that
by Yeat 2; subjects were close tp?ceiling on the ;otal Configdfatidn scofe,

obtaining an average of 3.3% out of a total of four possible points, with a

‘ - . . : <o
standard deviation of .87 points. Larger gifferences in performance were

obtained in Year 1, with a somewhat lower mean of 2.93. The age .data in these

- / . . l. o -
two tables shgy/a/g?adual increase in Configuration scores with increasing.
. : - T . \ \ '
age (with the exception of the slight reversal of the 54-56 month subjects s
. //// . ) o ’ - P - ) .
.~ in Year 2), but it must be emphasized that the absolute score differences: are

w

very small. 1In both yéars,‘girls obtained slightly higher mean scofes than

= - ~

did boys. .
. 4 \' ) '-b
In addition to age and sex breakdowns, the data were also split inte a

-~
‘

thfee—way grouping of subjects by mother's eaudatiqnalﬁlevélz(more than 12 Yedrs

‘ 16~-12 vears, and less than 10 years of schooiing). “This grouping pfoviaed ai .

rough- index of socioceconomic+status.

IToxt Provided by ERI
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Table 3

Distribution of Total Configuration Score¥*
. =~y Age and Sex in Year 1

GCroup N - Mean SD
42-44 mo. 66 2.67 1.19
45-47 mo. 272 2.68 1.19
48-50 mo. 292 2.92 1.07
51-53 mo. 133 2.98 1.11
54-56 mo. 257 P 3.15 1.05
57-59 mo. 59 3.29 0.85
Boys 673 2.88 1,17
Girls 607 2.99 1.04
Total 1280 2.93 1.11

*The range of scores is from 0 to 4.

Table A

Distribution of Total Configuration Score*
by Age and Sex in Year 2

-

Group N Mean SD -
51-53 mo. 70 3.31 0.84
54-56 201 3.24 1.01
57-59 mo 201 3.34 0.90
60-62 mo. 241 3.47 0.79
63-65 mn. 145 3.55 0.74
66-69 mo. 11 3.73 0.47
'Boys ' 454 3.32 0.92
Girls 417 * 3.46 0.81

871 3.39 0.87

Tot%k ,

—

[:R\j:

wll Toxt Provided by ERIC

*The range of scores is from 0 to A:N\NX\ -
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For purposes of analysis, only the longitudinal subjects of the studv
. A
were used gthose subjects for whom scores were available in both Years 1 and 2).

The age data were divided at the median -in order to obtain an "older" and
a "younger" group. Older children obtained a significantly hipher me .0

Configuration score {n both Year 4 (F = 19.43, df = 1/956, p £.001) and

in Year 2 (F = 10.28, df = 1/703, p «.005). A repeated-mcasures analysis

of variance revealed a Year 1-Year 2 increase in Configuration score which
was highly sjgnificant (F = 117.04, df = 1/614, p =.N01) Significant age
differences have been fpund in several other studies of preschool children s
number concepts (Rothenberg & Courtney, 1969; Siegel, 1971

This same repeated-measures analysis of varian ¢ revealed a significant

-

sex difference across years favor}ng girls on configuration match;hg (F = 8.80,

f = 1/610, ; €.005). Preschool sex differences in spatial and configurational

]
ability generally have not been found (Maccoby, 1966), but since there has

been no conffguration task found In the literature exactly like tbe present

measure {and neither Piaget nor Rothenberg & Courftney made comparisons on

-

configuration matching ability by sex), a direct comparison with other research

cannot be made. These results may reflect sex differentes in compliance, with ,

girls more sensitive aqd responsive to modeling adult hehaviors at this age.
The repeated-measures ANOVA on the éES data (i.e., mother‘s'educational level)
was ohly‘marginally significant‘when the data were combined ac¢ross years

(F = 3.46% df = 2/610, p 4.05), and the mean difference in absolute terms was

quite small. ‘In studies employing a wider range of SES levels, large
’ -
i

differencgf on Piagetian tasks in favor of middle-class subje~ts have been

3

found (Almy, Chit. enden & Miller, 1966; Hess, Shipman, Brophy & Bear, 1969 ;

\

Rothenberg & Courtney, 1969; Siegel, 1971), adding confirmation "to the findings
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from the present study. ‘ . \) L o - T ' 'Pif__
) ¢ ' : / - . \

(b) Total Numbeerorrect. _Tables S5 and 6 present/the percentlle

™

distributions and the mean number of items correct by age and by sex for

. , i
198 Year~1l apd Year 2 data;“respectively. These tap{es show that the Spontaneous
R >Correspondence'task Qas a difficult one for/fhese subjects. 1In Year 1, -only -
. /// /r T

2% obta1ned a perfect’ score of four items coirect, and the/maJorlty of

[ " - ;“’: “
«  children (59.4%) received no credit on/any/fte;. "In the second year, only

.//

5.47 completed all four 1tems correctly, and somewhat fewer than half the

o . -

—_— I . \

subJects (42 3%) had no items correct. TTT—— .

—
N . ———

Ihe analyses of varlance performed separately by year for 10ng1tud1na1
sdeects only showed that age d;fferences in total, score were q{gnlflcant

a

*"in both Year 1 (E 16.50, df = 1/958 p<. 001) and Year 2 (F = 8.10,
. ) [+ -
© df = 1/703, p<..005)~in favor of the older subJects. The total score increase
. —_— / - ) . . .\ . oy J s .
" from Year 1 to Year 2 was highly significant (F = 79.00, df = 1/616, p < .001)%
SRR = . ° . S - :

)

The across-years repeated—measures ANOVA revealed no significant'sex

’ Lo~

differences, but a highly slgnlflcant SES dlfference favorlng ch11dren
whose mothers had more schooling (E;= 11.29 df =r2/612, E_LHOOI). The SES

sex and age differences are all 31m11ar to those generally found in the

11terature (Almy et al., 1966 Hess et al., 1969 Maccoby, 1966 ; Rothenberg

Y

C & Courtney, 1969 ; Slegel, 1971).

Relationship with Other Measures

(a)g Total Configuration Matching. Year 1 correlations* of- the Total

Configuratidon Matching score with other Longitudinal-Study measures were

'generally low, "the range being from zero to .31. Highest correlatiodns were
. .

'+ *These correlations are based on data from thellongitudinal.subjects only.

2
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Table 5

Distribution of Total Number Corrd™* by Age and Sex for Year 1
w

.

.

Percent Response

Group A Mean SD 0 1 J 3l 4
42-44 mo. 64 0.56 035 64.1 25.0 4.7 31 3.1
45-47 mo. 267 0.49 0.83 66.3 240 5.2 3.4 1.1
48-50 mo. 301 0.5 0.86 63.5 26 11.0 3.3 0.7
51-53 mo. 335 0.74 1.01 . 55.5  25.4 100T— 7.5 1.5
S4-56 mo. 251 0.93 1.26 53.8  21.1 8.8 1.2° 5.2
57-59 mo. 56 1.14 1.30 48.2  16.1 10.7 23.2 M .8
Boys 1 €65 0.72 1.04 57.7 24.1 8.9 6.9 2.4
Girls 609 0.66 1.00 61.2  21.7 8.7 6.7 1.6
Total 1274 0.69 1.02 59.4  22.9 8.8 6.8 2.0
*Range = 0-4. ' *
Table 6
Distribution ¢. Total Numl er Correct® by Age and Sa{\for Year 2
S Percent Response
Group N Mean SD 0 1 2 3 4
v
51-53 mo. 70 0.91 1.10 ‘8.6 25.7  12.9 11.4 1.4
54-~56 mo., 203 1.00 1.16 47.8 23.2 13.8 12.3 3.0
57-59 mo. 201 1.02 1.21 46.3  25.9 11.4 11.9 4.5
60-62 mo. 241 1.28 1.30 37.8  25.3 14.5  15.8 6.6
63-65 mo. 145 1.52 1.38 33.8 19.7 17,0 19.3 9.7
66-69 ms. 11 1.36 1.3 §Q<a To18.2 2703 91 9.1,
Boys 454 1.07 1.23 45.2 25,1 12.6  12.3 4.8
Girls 417 1.28 1.2¢ 39.1 22.5 11 16.3 © 6.0
Total 871, 1.17 1.26 42,3 239 142 .2 5.4

*Range = 0-4.

N
’

/

.



T

\\\\\\\\!\iisted' the Peabody and Preschool Inventorf are highly verbal in nature,-but
\\\\\\\\\\\Jui\zorm Reproductlon and Segu1n Form Board tap perceptual motor skills.

£

@

/

‘with total score on the Form Reproduction Task (r = .31), total score or /

the Preschool Inventory (x = .28), fastest time od/the Seguin Form Board

/

(-.22), total scere on Peabody\Plcture VocabularJ Test. €PPVT) Form B (. 20),\

;jffijizgglﬂgggxe—on~the—E%S—Ennmeration«$ask“£1291i*&xear 2 correlations were
- . - . Tt .

of the same magnitude, ranging from .02 to .30/ In general, thefsame\tasgs

i . y .

] L4 T

.that correlated‘most highly with the Configuration ‘score in Year 1 did so “in
. PR *

Year 2. ,The Preschool Inventory total scoreand'Form Reproduction total

" score each correlated .27, Seguin log fastest time correlated —t30, Peabody

Fbrm A correlated .23, anszeabody Form B cdrrelated .20. Of these tasks

-

\\Tb)‘\iotal Number Correct Yea¥ 1 correlatlons of the Total Correct

\\

*’score w1th other m\ESUTeS ranged from .01 to .30, W1th the h1ghest correlatlons

belng with performance on‘\he\PEEichool Inventory (r_= .30) ., Form Reproduction

1

( 30) , TAMA (,27) Peabody Form B (:537>\§EE\Fnumeration (.22) and Peabody
: @
Form A ( 21) Correlations with Year 2 mea5ures\ranged from 02 to 42

kg

The Form Reproductlon total score correlated most hlghly ( 49), followed by

the Preschool Inventorx ( 36), Johns Hopklns Perceptual Test (. 32) Seguln Vi

N log fastest time (-.35),. Preschool Embedded Figures Test. gotal score (. 32),_

@

Peabody Form A (.32) and TAMA (.31). -Here again the same group of tasks
correlated most highly with this score;in both Years 1l and 2, and as was the

t:case with the configurationmatching score, these tasks were mainly verbal or
“ - °“ -

perceptual in nature. M . .

o

In contrast to the majority of tests in the Longitudinal~Studyfbattery,’
, . ' N
Spontaneous Numerical Correspondence;did not always load highly .on the

o

general intellectual functioning factor (Shipman, 1971 19/2). Rather, both
Total Correct and Conflguratlon Matchlng scores helped to. deflne a separate

4 v
Ead

’

1

R

(]

Eg,
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factor in the structural anslyses for the total sample. "When data for the
iongitudinal sample only were “actor analyzed, 4in Yecar 1 the scores loaded

.3€ and .34, respectively, with fhe first factor. In Year 2, the loading of
the total correct score on general compe£ency hed increased substantially
(.50). The Configuration Matching score, however, defined with smiling in

the picture for the Brown Self-Concept Referents Test a1 separate prthogonal

factor. 1ts correlation with the 'g" factor for a 13-factor Promax solu-

tion was .05.

o t*

This test was ilatended to be a measure'of the child's understanding
of quantity in the preoper!timnal period. The question of validily for
tasks derived from Piaget's theory is.difiicult to resolve (Laurendeau &
Pinard, 1962). Several indications are present that the Spontaneous g
Numerical Correspondence task 1is measuring a ski}l that has both a cognitive
and perceptual aspect and deve®ops Loth qualitatively and quantlitatively )
with age, in line with Pisget's (1952) analysis. Both the correlational
and factor analytic data ~how that a general ability component is present in
this tasg. and the correlational data also sugy st the presence of a spatial
or perceptual component. The relatively low magnituae of the correlagions
;f this task with othe?,measures in the test battexy woul$ seem to indicate
chat the test is measuring something quite different from thgt of the

other tasks. .
The correlations of the two sutscores on this numerical task with the
scores on the other quantitative measure, ETS Enumeratjon, were somewhat
+ lower both in Year 1 (.22 wit? Toﬁfl Corrext and .20 with Configuration
Matcning) and in Year 2 (a range of .l4. of Conflguration Matching wit'

1Enumeratioﬁ' Same Number and Order items to .30 of Total Score with

. ‘Aq,‘
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Enumeration Il Cdounting) than were the cotrelations with other tes%s in
\

the battery such as Préschool Inventoiy and Form Reproduction. "Researchers
'

such as Wohlwill (1960), Piaget (1952) and Dodwell (1960) have found the

L.

operation of counting and other Firly quantitatdve tasks not to be closely
related to number conservation 1n.children. This p;ésent test, which
measures pre—conservafion skills, has alsc found a relatively weak rela-
tionship between the skills taﬁbed by Enumeration and the pre-conservation
stages of number found in Spontaneous Numerical Correspondence.

Altheugh data wtre not formally collected on the incidence and frequency

of Piaget's three pre-operational “substages," inspection of individual protécols

revealed that all three substages occurred with this age samﬁle. There wefe

some children who rgsnnnded to the tester's arrandiment in neither number -
nor configuration. Secondly, there were many ghildren who took pains to match
the cenfiguration but who nevertheless were not very close {n matching number ™
and finally therg were children who clearly miatched configuration with also a
very close matching in number. Piaget interpret? thesé three patterns as
reflecting substages in the develophen; of unaerstanding of number that remain
eséentially perceptual in character., In his terms, these subslages represent
development from ''global” to more "atticglated” matching responses. Taken
as a whole, these data give evidence for the connection of the developmental

. theory to ghe test. _ _ *

. .

Suinmary

The Spontaneous Numerical Correspondence test was included in the

. e
‘Longitudinal Study test battery as a Plagetian~based m2asure of the preopera-
. \‘
ttonal child's understanding of the concept of quantity., The test .8 relatively

o simple to administer, and was apparently enjoyed by most subjects. The two

. )
T(jscores were sensitive to age differences in Years i and 2 and to SES differences

A ruiToxt provided by ER
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when analyzing data combined over both vears. Sex differences were found

only on the Configuration Matching score, as analyzed across veaiws.

Correlations Gith other tests in the battery were quite low. Noteworthy
was the relatively fow correlation with the other gask purporting to tap
quantitative skillé. ETS Enumeration. This lack or relationshﬁﬁ between
quantitative tests given to young children has also bee;.found by other
researchers, who have concluded that the development of the understanding of
number might not be ‘a unitary ability. Instead; if chése measutres are
each tapping a part of a dis-rege sequence of number abilities, those at’
different locations in the sequence would most likely be uncorrelated.
Difference; in task requirements for performance cf the two tests may also have
contributed to the low correlation between them. ETS Enumeéation requires a

[N

pointing or counting response, whefeas'Spontaneous Numerical Correspondence
is comprised of a'mpre compleXx sequence of responding which includes attending
to the testqr's request and the tester's array nf tiles, sclecting tiles from
a box, arranging them and finally checking the configuration and number set
out with tﬁat which the tester has set out.

Although direct evidence on the test's validity is lacking at present,
the evidence for the tesqfs theoretical soundness with the data on reliability
indicate that the Instrument, as presently constructed, can serve as a

Piaget-based measure of the preopevational understanding of number. The

Total Correct score and the Coafiguration score appear to be equally good
> > .

»

indicators of performance, and their intercorrelation of .29 would suggest

that they are ﬁeasuring somewhat different aspects of ab}lity.
L

>

Several researchers have recently used the techniqué of scalcgraﬁ analysis
. 4
« to study the development of a set of differing™umekical agbilities of young

children (D'Me{lo & Willemsen, 1969; Siégel, 19737 Wohlwill, 1960), Although




M . -
. - » s
LN C T -a12- ~ " -
', P
it yas'not‘ﬁsed to analyze the present data, evidence from -the study . ‘
- indicates ékat such an analysis within preoperatiocnal tasks such as

Spontaneous Numerical Correspondence and Enumeration night he extremely

v o L0 \

valuable. * \ : _ BE=tee

ERIC - o

Aruitoxt provided by Eic: “ . ©
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TAMA General Knowledge Test*

. ; ’ : ° .

. . . y . /) . . L =
Purpose, - AV - . ’

> B 1

B

The TAMA was devised as a nonverbal test of ge&eral kn&wledge specifi-
cally for the Longitudinal Study and was included for Yhé foliowing
. a ’ 3 . ~ -
".- pverlapping reasons; (a)fGenera% knowledge is one of | he\most pre alent .

s
operationél definitions of "intelligence." (b) Some general know@edge ,

& : - .
is 1mportant as a base for acquiring other general knowledge. (c)‘Inclusion

]
- '

of general kpowledge measures in the study allows d more comprehenhlve

M i
- N !

assessment of explicit school goals than a me= ent strategy l#ﬁited
- . , : » ;

. R . . - WA . y _ _ "_

toﬁaeademlcméklllfefﬁg_fsC131 development (see ETS, PRVQS 4, p. F 65-f.). N

" vaFious general nonverbal tests have been devised for younézchildren,

e

. . . . - E? < o .
primarily to determlne schoel readiness. Most, however, ocus more on
I “
, T ,
readlng and quantitative skllls than on a broad fund of . 1nformat10n -

-~

{
- (Boehm, 1969; Cochran & Shannon, 1969) One measure which 1ncludes

items similar to the TAMA ys the Sprigle’ SchooL Readiness Screening Test,

e
> .

. devised in 1965- “to _measure the ‘extent to whlch the chlld has developed .
© — \_ : ) . . -
basig’ skhlls and abilities Qeeded to negotigte a school prdgram -{Sbrigle,

“a

1965,- p ] i Whlle-sqme of the items require an ora%,response, about half
. : .- . 3 /
~ b 5

of the test involves a choice from among several pictorial alternatives.” A

: ) ' - ’ S . R
separate subscore for general knowledge, powever, is not available.

] . - ° .
4 - , < /

Task Description ' s

The- TAMA General Knowledga ILHL roqulrvs the chlld to p01nt ‘to the *
\

correct plcture among'three alttrnatLVLs in response ‘to question from E.

"

1

I %

- ' *TAMA was derive
the test: - Masako
Dolores Ahrens. .-

O

ERIC - : e -
. B N
T - - - ' 4 oL ¢ .
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The two practice items and 25 test ilems are orinted on bound tards; most
are in black ard white, but a few are in color to make neceséﬁry distinc-
tions among alternatives (e.g., American flag, traffié !ighf). The

correct response is assigned rdndomly to each of the three positions.
L)
Faor examp!y. S is shown pictures of a glass, a ball, and 5 book and
. .
”
asked, "Which of these wilY break if you drop it on the floor?"”, or three -.

figures and asked, "Whlch one is Humpty Dumpty?" Two different forms,

L}
with ten items in common, were used in Years leand 2. The response mode
for -the TAMx cdntragts with that for the Cooperative Preschool Iﬁventory
and thq Information subtest oi the Wechsler Preschool and Primary Scale

of Intelligence, both of which require the child to make an oral response.

The items can be classified in the following gategorles: social
environmeat, physical environment, health and safety, practical arts,

consumer behavior, sports and games, llterfture.'and TV and comics.
1

Tnhis !s an easv test to administer.-and takes approximately 10 minutes.

Scorin-~

-

Each item was ‘scored as follows: correct, i{ncorrect, refusal, or

1

indetermimate. Total score was the number‘of correct choices made, and was

the score Used in the structural analyses of Year 2 child test data. Data
from thie task were not included in the Year 1 structural analyses, bu$

rather were included in extension analyses, because of a-substantially

v

smaller sample size. Prior to keypunching, a portion of the Year ! data
———— » .

were misplaced ana, as yet, have not been recovered.

+

Score Properties

In Year 1, with N = 628, the alpha coefficient of reliability was ,65.

»
"Although the items differ in content, only five of the 25 biserial correlations
' -

2
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fell below .38. Sixteen exceeded .&Oh_énd nine were in the range .50 to
.64, Alpha for Year 2 (N = 908)* was .64, with r-biserials ranging between
.15 and .65. Three items had biseriil correlations below .30 ani eight
exceeded .50. The correlation between Year 1 and Year .2 scores was .46,
indicating moderate consistency in performance despite differences in itém

content dacross years.

Sample Performance ~

e For the available subsample of 629 cases acrcss the four sites in
Year 1, the mean total correct score was 13.8 with a standard deviation
of 3.90. 1In Year 2, for a sample of 508 children in three sites, the
mean score was 14.2 (SD = 3.72). Tables 1 and 2 summarize scores and
percentile distributions by age and sex subgroups for Years 1 and 2,

o
respectively.

Age by sex by SES** analyses of vuriance for each year were per-
formed separately on the longitudinal sample; that is, t children for .

whom data were available for Year 1 and Year 2. 1n botl years SES was

ngnificant‘(in Year 1 F = 30.64, df = 2/413, p « .001; -in Yeér 2 F = 48.42,
<g£ = 2/730242.4.001), with children‘of low SES obéaining the lowest meafl '
scores and high SES chil&ren th; highe;t.‘ Using a me&ian age split, the
older children scored significantly higher in both Year 1 (F = 14.32,
df = 1/413, p <.001) and Year 2 (F = 20.95, df = 1/730, p «.001). Mo

—

significant. sex differences were found.

— —

*The TAMA was administered in three sites 6nLy in Year 2, It was not included
in the short battery given in- Alabama.

**Mother's education was usedas the index of SES. Lcw $ES children hal‘
mothers whose educational level was below the 10th grade; mothers of middle
SES children completed grades 10 to 12; and mothers of high SES children
attended school beyond the 12th grade.




——

-419-

’ , - Table 1

Méans, Standard Ceviations and Percentile Distributions
of Total Score* by Age and Sex, Year 1

908

14.2

Percentiles-
Group N Mean SD 10 25 50 75 90
42-44 mo. 47 12.7 3.50 8.4 10.4 12,2 15.0 17.6
45-47 mo. 121 13.2 3.87 8.7 10.6 12.6 16.2 18.4
48-50 mo. 156 13.0 3.89 8.5 10.1 12.6 15.2 18.4
51-53 mo. 164 14.7 3.85 9.9 11.9 14.5 17.4  19.9
54-56 mo. 114 14,5 3.91 9.8 11.9 14.1 17.6 19.5
57-59 mo. 27 15.1 3.26 10.9 12.9 15.1 17.2 19.6
Boys 332 14.0 3.86 9.3 11.0 13.6 16.8 19.2
Girls 297 13.7 3.95 8.8 10.9 13.3 - 16.4 19.2
Total 629 13.8 3.90 9.0 11.0 13..5 16.6 19.2
) *Range = 0-25. .
Table 2 ) -
Meaﬂb, Standavd Deviations and Percentile Distributions
of Total Score* by Age amd Sex, Year 2 -
v Perc;ntiles

Group N Mean SD 10 25 50 75 - 90
51-53 mo. 76 13.2 3.10 9.5 11.1 13.Q 15.5. 17.4
54-56 md. 216  13.5 3.91° 8.6 10.8 12.8 16.2 19.0
57-59 mo. 209 13.8- 3.65 9.0 1l.e 13.2 16.3 18.5
60-62 mo. 252 14.7 3.58 10.0  12.4 14.8° 17.; 19.2
63-65 mo. 146 15.3 3.72 10,6 172.6 _ 15,3 17,6 20,7
66-69 mo. ~ © 9  14.0  3.64 9.2 10.9 “14.6 155 19.5
Boys 477 14,1 3.70 943 12,0 13.8 , 16.9 18.7
cirls 431 14.3  3.74 9.1 11.9 '14.0 Y17.c  19.4
Total 3.72 9.2 11.9 13.9  16.9

19.1
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Relatiomship with Other Measures - ) - »

Correlations* of the TAMA with otrer measures weyge moderate to high

over a wide range of cognitive-perceptual tasks. Table 3 presents céé -

-

correlations which reached .40 for either study year.

» ) :
Table 3 ~

o ° Selected Correlations of the TAMA General Knowledge Test
in Year 1 and Year 2

Year 1 Yaar 2
Measure i N r N
Preschool Inventnry: Tovel Score .53 399 .70 800
¢ Peabody A: Receptive Language Score ) .52 374 .63 789
Peabody B: Productive Language Score | .42 92 .60 ]79
Form Reproduction Score .37 400 .47 7183
Matching Familiar Figures: Errors -.36 384 -.45 790
Hess & Shipman Eigat-Block Sorcing Task:
Total Score . . ' . .34 379 .48 718
‘ Children's Auditory Discrimination Inventory: _

Nonsense Words - -+ .32 397 +45 787
Seguin: Log Fastest Time tq Correct Placement L.28 313 -.41 777
Johns Hopkins ?erceptual-Tes&: Total Score .26 382 A2 796
Massad Mimicry: Real WordsyScore .19 -268 V45 491
ETS Enumeration I: Total Score T .19 381 _—
ET§ Enumeraticn II: Counting Iiems‘ : . JA4b 701

. .
VETS Matched Pictures: Total Score .12 383 47 798
Note.~--r,01 = ,267 Zor N = 90,
_!;001 - 0148 for y_ = 300.
r.01 = .115 for N = 500. .

Factor anal&ses of the Yzar 1 and Year 2 child test data reveialed a

first factor best defined as general information-processing skills, or "g."

. [ 4
- The TAMA General Knowledge Test which.because of a reduced sample size vas

¢ %A11 correlati§ns are based on data from the longitudinal subjects only.
Q .
ERIC = . S :
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(2.8

included in extension analyses only, was fouud to ¢orrelate éignificantly‘

with this "g" factor (see Shipman, 1971, 1972 for a detailed presentation

of'these results).

Summary
As a general knowledge test, the TAMA correlated with a wide range of

cognitive~perceptual measures and correlated highly with a factor repre-

senting general information-processing skills. Its internal reliability,

3

convergent validity, ease of administfation. and reduced emphasis on

productive skiils suggest its usefulness as a supplementary index in test
batteries aimed'at tapping cognitive abilities. The significant SES and

age effects reflect the expected maturational and experiential influences

upon the child's increased assimilaciggjof knowledge from his environment,

s

’
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Vigor 2
[ J

Measures of the child's vigo¥ were included inm the first two yeare
of the study in an attempt to assess immediate energy lev:l. As suggested
by’ research in .ealth and nutritional status as correlates of school per-

formance anc learning. vigor level contributes to persistence, motivation

*

. and to performance on cognitive tasks (Bitc¢h & Gussuwh 1970). Thus, a

LY

child'e vigor may directly affect his.perfcrmance on specific tasks; it
may 3i:so 1nd1§ate his involvemert in the testing situation. Moreover,
the low-vigor child might be regatvded hf a tester or tedcher as boorly'.

motivated while the highly energetic child might be labeled as aggressiv;.

Several measures of vigor ai€ available for older Ss, mainly for use
in the physical education area. As their age appropriateness was dubious,
it wds necessary toc devise measures for this sf@dy. Two vigor maagureé

were included in the tesg,gstteries: inlone the child was asked to run

as fast as he could on a 12 foot long ruaway (Vigor 1); in the second

the number of crank turné the child made in 15 secords was counted (Vigor 2).

Results for thzs::::igg_;nak*were'Lound to be confounied by space limitations,
children's fea f running into walls, etc., and thus were not included in

fu analyses of test data. Vigor 2, then, was the measure used in

-
4
. . -

subsequent analyses, N

Task Description and Administration o : ‘.

A large wooden crank was mounted on a stand, “and tﬂe‘chlld was asked to
"turn the crank as fast as you cansuntil I say 'stop' " Two trlals of 15
seconds each were presented.‘ To establish that the child vnderscood the
task and was able to turn the crank, the child was giv&n a practice trial
before testing began. .. S

[Kc | o .
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Administering the- Vigor 2 task is relatively easy, Testers; Qowever.
must time accurately while simultaneously attending to the number of turns
*\Q?de by'thg child. Tﬁey mgst also be sure to reiind the child to ;ontinﬁe
if he stops during the time petiod'and to monitor that he keeps his hand

on the crank handle. ' .

Scoring : e T

-

The score was the number of turns completed for each 15-second trial.

-

: '
Score Characteristics ° e .

The correlation between trials 1 and 2 in Years 1 and 2,was .76 and .74,
respectively. The score used fo; analysis was the mean nuﬁber\of turns
across trials; score reliability (eoeffjcient alpha) wa; .86 for Year 1
aﬁd .85 for Year 2.~ tpé correlation across years was .52. Thus, Ss

showed moderately Bigh consistency in performance on thi4§ task within

and across years.

Sample Performance ' g :

Tables 1 and 2 sresent the data by three-monfh age intervals, sex'and

total group for Years 1 and 2, tespectively.‘ A clear inerease 1; numbex

« of turns as a function of age 18 evident in the Year 1 difa. Lut less so
in Year 2, as ceiling effects become apparent. For the 10ngi£ud1nal
sample (f.e., Ss Eest;d in both years) analysis of variance.performed
separétely by year reéealpd age (using a quian-spiit) to be highly
significant in both Year 1 (F = 147.93, df = 1/1106, p<.001) and Year 2
(B = 45.94, df = 1/714, p£.001), with the older group cbtaining a higher
score. For the older and youngef'gp Year L‘meané were 12.55 and 9.90,l
] * . .

respectively; Year 2 means were 14.07 and 12.08,

Repeated-measures analysis of-variagse for lohgitudinal Ss indicated a

[ 4 »
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Mean Npmb-ér of Crank Turns by Age and Sex for Year 1

( Table 1

Group N Mean SD
4244 mu: 84 8.87 : 2.49
45-47 mo. 316 9.87 2.81
48-50 mo. .48, 10.53 3.15
© 51-53 mo. 372 11.97 3.33
54-56 mo. 277 12.67 N 3.33
57-59 mo. 61 13.33 0 3.31
Boys ' 776 11.45 3.43
Girls . 689 10.89 < 3,27
Total 1465 11.19 3.3
o
Table 2

Mean Number of Crank Turns by.mge and Sex for Year 2

Group - N Mean . SD
51-53 mo. 13 11.76 . - 3.2
54-56 mo. . 203 12.34 ° 3,28
57-59 mo. . 204 12.93 ° 3,38
60-62 mo. : 245 - 14.59 3.41
6365 mo. ' 143 13.76 ) 3.54
66-69 mo. 1 13.36 4,23
Boy ' . 463 13.75 R
o Girl \ . 421 i2.81 3.18

Total . : " 884 1330 - (3.52
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significant increase (F = 342:67, df = 1/695, p<.001) in tha number of

bl

crank turns'from Year 1 to Year 2. There was also a significant sex
difference across years favoring males (F = 16.08, df = 1691, 23<.001)::
When Ss were” grouped according to mother's educational level as a rough
index of SES (mo;e than 12 years of schooling, 10-12 years, le+s than 10

years) no significant effects were obtained.

Relationship with Other Scores

. Vigor 2 had low correlations with other test scores in both years. )

-

For the-longitudinal sample, the highest correlations in Years 1 and 2

were with the Preschool Inventory (r = .32 and .27, respectively), Peabody
s |
Picture Vocabulary Test, Fogm A (r =-.25 and .29) and Form B (r = .15 and

.29), and Seguin Form Board, Fastest Time to Correct Placement (r = -.29

% °

“and -.30). -All of these measures had high loadings on a ge 1 competency
factor (see Shipman, 1972, for a detailed description of thesé Yt

esults).

Yo
When Year 1 child test data were factor analyzed, Vigor.2 loaded onto
Y . - . N

this factor which was interpreted as general information-processing skills
or 'g,"” being primarily defined by scores from vefbal.‘perceptual

. discrimination and general knowledge tasks (Shipman, 1971). This factor
vwas also interpreted in terms of "non7cogn1tive“%aspects of the child's

test performance, such as "ease and willingness to relate and assert
| - ‘ .
oneself in the testing situation, attpntion, persistence, and task orien-
.
tati®h. A common component is the ability Ep understand and follow

. directions [Shipman. 1971, pp. 75-76]." Thus, the Vigor 2 Score appeared

X ' -
to ‘be determined by more than Immediate energy level. Given its low

gommunality estimaté in Year 1 and the lack of other similar measures,’

the nature of these other factors is unclear. The significant age

-

differences obtained in both jyears suggests that physical coordination iay
Q : ' o i
ERIC B | .
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also have affected the score. The fact that age correlated higher with
the Vigor 2‘score.1n Year'l (r = .34) than in Year 2 (r = .25) suégests
that at younger age levels physical coérdingtion and comprehension bf

task.demands affected this score more than at older levelsy,
L4

Factor analyses of Year Z‘Child test data for the longitudinal sample
also indicated a hg" factor (Shipman, 1972j. However,'in‘ﬂéar 2 Vigor 2
did not load onto thié general competené; factor; rather it defined another
factor with smiling in the photograph takep for the Brown Sel{:Concept o
.Test. These fihd?ngé suggest Some generalization of personal-social
behaviors across tasks, including willingngss to please the examiner, .

cooperation and attention, and also differential task meaning during this

age period.

Summggx

From the ;orrelatfbnal and factor analytic data it appears ihat/the
Vigor 2 task measured .more than immediate energy level;ghowever, the
nature of theése other components is not clear at this time. (There were no
obéiéhsly similar measures, and it had low communality with otﬁg?‘mépsures
in thg test battgfies.) The data indicate that cognitivé.and motivatiqnal
variables were.aSSOciated w%th the Vigor 2 score. Stable aex'differences
acro;; years quggesé the po§aib111ty.that sex-typed behaviors (ezg..' .
asé&ttiveness).yere aiso being tapped. Ths signifisaﬁt age effects
obtained suggest that physicél coordinétion was a factor in performancé for
this ége sa . However, the éxtent to which this mé;sure also taps
vigor,'persistence and/or wi}lingneéa to p}ehae'thé ex;miner is unknown.
"Its lack of loading on the first (general competency) factor in Year 2 and
it; correlatlon with smiiing suggests that for this age sample differenzgﬁp

1n coordination and task comprehension may be less influential thau the

[:R\K:dld'a arientatioa to the social cOntext of testing [Shipman, 1972. P. i/)/"

wll Toxt Provided by ERIC
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